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‘rom the standpoint of one accustomed to the riding 
haracteristics of modern passenger cars, the motor bus 
appears to possess a severe handi- 
cap, partly because of the uncertain 
conditions of the line and surface 
of the roadways on which it must 
operate and partly because of the 
characteristics of a vehicle which must be made to op- 
erate successfully on such rough roadways. It is, per- 
aps, owing to these very handicaps that so much at- 
tention has been given by the designers of automobile 
and motor bus bodies to the development of seats which, 
hoth in the comfort—even luxury—of their form and 
upholstery tend in a measure to relieve the road shocks 
wh ich cannot be kept out of the body of the vehicle and 
which in some cases may be intended to distract the at- 
tention of the patron from the inherent disadvantages 
of the road vehicle. Whatever may be the reason it is 
evident that in the motor bus considerably more has 
been done in recent years in the development of seat 
comfort than has been evident in the case of railroad 
passenger coaches. The influence of this new develop- 
ment, however, partly because of its growing competi- 
tion and co-ordination with railroad service, is begin- 
ning to be felt by the designers of passenger coaches 
nd coach equipment. It is well worth the study of 

ilroad officers interested in the equipment of passen- 
ver coaches because, while what has been done with 
the road vehicles, is not directly applicable to the pas- 

nger car, it is suggestive of what can be done, in 
odified form, in the passenger car. The argument that 
resent equipment is sufficiently luxurious and ought to 

tisfy the traveler is not sufficient to justify inattention 

this new development. 


Influence 
of the 
motor bus 





ne of the marked trends of the times in the field of 
pairs is the application of the principles of repeti- 

tive operations and the specializa- 

A future tion which characterizes so many 
benefit of American producing industries. 
standard cars On another page in this issue will 
be found an interesting account 

of the application of these principles in the Little 
shops of the Missouri Pacific where the op- 
tions have been organized on the station to station 
ii The operations described in this article pertain 
to the rebuilding of a series of flat cars, and it is signifi- 
cant that the s specialization of operations by stations, “with 
gp of the deliveries of each class of ma- 
terial at individual stations, is reported to have effected 
a reduction of 38 per cent in the rebuilding cost. Prob- 
ably one of the greatest difficulties in the way of secur- 
ing to the full the advantages of this type of specializa- 
tion in car repairs is to take out of service cars of 
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a single series in sufficient number to maintain the con- 
tinuous program of rebuilding required to permit a 
highly specialized organization of facilities especially 
adapted to the one series of cars. In the article already 
referred to, it is probable that less difficulty in this re- 
spect was encountered than would be the case were a 
series of box cars under consideration, because of the 
generally greater extent to which the latter are scattered 
in interchange. In this connection, it is worth while 
calling attention to the fact that with the adoption of 
standard box car designs, if these designs are generally 
utilized by the railroads, the differences in cars of vari- 
ous series on any individual road will gradually become 
of such minor character that they need not interfere 
with a highly specialized shop program involving cars 
of two or perhaps more seriés. It seems probable, then, 
that the program of standardization now being advanced 
with such satisfactory progress by the American Rail- 
way Association will greatly simplify the future appli- 
cation of specialization in freight car rebuilding by the 
railroad, and that it will probably greatly increase the 
extent to which specialization may be made to reduce 
rebuilding costs. 


Quite often the mechanical department officers of a 
railroad as well as the locomotive builders have been 
placed in an awkward position by 
the insistence of the executive on 
having new locomotives about to 
be purchased equipped with 100 
per cent boilers. It is a common 
saving that a locomotive is as good as its boiler, but up 
to the present time no one has been able to define a 100 
per cent boiler, Of course, the efficiency of a boiler 
can be calculated, and is calculated when designing new 
power. However, boiler efficiency is effected not only 
by the design of the boiler but by the grade of coal 
used and by the rate of operation as well. A maximum 
combined efficiency for a locomotive boiler has never 
reached 100 per cent although the application of super- 
heaters and feedwater heaters have increased the effi- 
ciency to a figure closely approaching 90 per cent. What 
is really desired by the railroad is a locomotive that can 
furnish maximum sustained horsepower or tractive 
force at speeds and such performance can only be 
obtained by providing a boiler of adequate steaming 
capacity. 

Evidence that this important factor in locomotive 
design is receiving due consideration from both the 
mechanical department of the purchasing railroad and 
also the builders, is shown in some of the new motive 
power that has been purchased during the past few years. 
The feature in many locomotives of recent design has 
been the procurement of the required maximum sus- - 
tained horsepower by the use of a boiler having ample 
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proportions, a firebox having ample grate area, heating 
surface and volume, and the application of the latest 
design in feedwater heaters, superheaters and stokers. 
In the final analysis it is the performance and economy 
of operation with which the executive is most concerned, 
and these are facts which can only be determined by 
trial in actual operation. The policy of determining 
these facts in advance has recently been followed by 
two railroads, one in the east and the other in the west, 
both of which purchased one locomotive for test before 
ordering more of the same design. 


Elsewhere in this issue will be found a description of 
the second Diesel locomotive built by the Hohenzollern 
} Locomotive Works at Dusseldorf, 
Diesel Germany, for the Russian State 
locomotive Railways. This locomotive is es- 
development sentially a combination of a marine 
type Diesel engine, not primarily 
designed for locomotive use, with a quite conventional 
type of steam locomotive running gear. This locomo- 
tive is like its predecessor in respect to the power plant, 
but where the first locomotive utilized electric transmis- 
sion, the present locomotive utilizes a mechanical trans- 
mission with magnetically operated clutches. Not many 
years ago in the early discussions of the possibility of 
using the Diesel engine as a locomotive prime mover the 
development of a satisfactory transmission was consid- 
ered to be one of the most important, if not the most 
difficult, problems to be solved in connection with this 
development. The electric transmission, already well 
developed in its essential features, has now proved its 
entire practicability as an operating medium. In con- 
nection with the comparatively slow speeds of the best 
developed Diesel engines of the present time, however, 
it is open to the objection of its rather high weight 
which, in considering locomotives of sufficient size to 
meet general road service requirements in America, is a 
matter for serious concern. 

With the mechanical transmission installed in the new 
Russian locomotive, combined with a type of Diesel 
engine not ideally adapted to locomotive service, it has 
been possible to develop a 1,200-hp. locomotive with a 
total weight of about 230 lb. per hp. of the prime mover, 
with an overall thermal efficiency on test of about 30 
per cent. The new form of transmission, if a sufficient 
period of service demonstrates its practicability from 
an operating and maintenance standpoint, has the ad- 
vantage of high efficiency, light weight and probably 
lower first cost, but it obviously does not possess the 
same degree of flexibility in the application and utiliza- 
tion of the power of the rail as does the electric trans- 
mission. This would suggest the possibility that with 
the comparatively low speed Diesel engines at present 
available, the mechanical transmission will be best 
adapted to road service where speed variations of the 
locomotive are largely confined within the range of the 
practicable speed variations of the Diesel engine, while 
the electric transmission will be far better adapted to 
services requiring frequent stops and starts and wide 
speed variations beyond the practicable range of engine 
speed variations, such, for instance, as switching service. 

But there is the future possibility of the development 
of a Diesel engine operating at a crank shaft speed 
more nearly approaching that of the automobile engine 
than is customary at the present time. This will ma- 
terially reduce the disadvantages of weight and first 
cost of the electric type of transmission, although a 
practicable mechanical type of transmission will still 
probably retain the advantage of higher efficiency. 
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That it has been possible to build a 1,200-hp. locomo- 
tive using an engine designed for an entirely different 
purpose and still keep within a weight of 230 lb. per 
horsepower is a very encouraging indication that neither 
present limitations of power capacity nor unit weight 
need be considered as anything but temporary. The 
submarine Diesel is a highly effective and reliable ma- 
chine in its field. In Germany, particularly, its develop- 
ment, due to necessity, was rapid during the war. It 
would be extremely hazardous to attempt to prophesy 
the advances which a like amount of effort in the adap- 
tation of this highly efficient form of prime mover to the 
specialized requirements of rail limitations may bring 
forth in the next few years. 


Prompt, accurate and economical delivery of material is 
one of the principal factors in car and locomotive shop 
; production. That the importance of 
Give the shop this factor is well understood and ap- 
efficient material preciated by the majority of 
handling equipment!@mechanical and stores department 
officers is shown by the large number 
of shops in which well organized delivery systems have 
been installed. Still the best planned and most efficient 
system of delivery will not function 100 per cent unless 
the right kind of equipment is provided. As an example 
of the amount of material that is handled in many rail- 
road shops, the case of a central car and locomotive re- 
pair point, located in the middle-west, can be cited at 
which over 9,500 carloads of company material is re- 
ceived in a year, approximately 30 per cent of which is 
used in the car and locomotive shops at that point. This 
means that a little over nine carloads of material is de- 
livered to these two shops, each working day of the year. 
Because of the fact that a car and locomotive shop must, 
owing to the character of the work performed, spread 
over considerable territory, much time can be lost in 
handling this material over comparatively long distances 
unless the right kind of equipment and road facilities are 
provided. 

Delivering material from the stores department to the 
car or locomotive shop is, however, only a part of the 
material handling problem. Appearing elsewhere in this 
issue is an article on handling material in railroad shops 
in which are given a number of illustrations showing 
applications of material handling equipment to various 
jobs occurring in shop operation. They are many jobs, 
such as moving heavy castings from one machine to an- 
other, or from the erecting shop to the machine shop 
and vice versa, for which special trucks or cranes can 
be used to advantage. For such work, many manufac- 
turers are able to provide special equipment which is de- 
signed with the principal object of obtaining speed and 
reducing labor costs. 

The work performed in the average railroad car or 
locomotive shop usually covers a considerable area and 
is done. most efficiently on the same level. It is not 
generally practicable to centralize the work in a building 
of two or more stories where the material can be handled 
by conveyor or elevator. Furthermore, production is 
governed by the classes of cars and locomotives going 
through the shop, which is in turn governed by the rail- 
road’s traffic requirements. This makes the problems 
of production and handling material unlike those to be 
solved in the average manufacturing plant, and the high- 
ly specialized equipment found to render good service 
in manufacturing work will not always prove suitable in 
car or locomotive repair work. Material handling equip- 
ment, to be best adapted to railroad requirements, must 
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be able to make long hauls with heavy loads, out of doors 
under adverse weather conditions. Furthermore, no 
matter how well a car repair yard may be provided with 
hard-surface driveways, there will be times when a truck 
may have to work on the natural soil or in the mud. 
The types of motorized equipment which are becom- 
ing available in constantly increasing variety are offering 
many opportunities for overcoming handicaps set up by 
the inflexibility of existing plant layouts or the lack of 
specialized facilities built into the piants themselves. 


(he mechanical department officer is constantly con- 
fronted with the problem of maintaining accuracy in 
the work of his department. His 


To err work involving many or all of the 
is various elements of mechanical 
human engineering requires close attention 


to details as well as the bigger 
problems of organization and management. Engineering 
is an exact science and even though speed in production 
must be attained, that primary factor of accuracy must 
also be maintained. This point was discussed at con- 
siderable length in an address made by C. E. Johnson, 
vice-president and general manager, Kansas City South- 
ern, before the Maintenance of Way Club, Chicago, on 
May 19. Mr. Johnson in dwelling on the shortcomings 
of human nature stated: “The man who says he never 
makes a mistake is either a liar or a loafer. Human 
nature is fundamentally imperfect and because of this 
fact, mistakes are made wherever human nature is 
employed. In every business, be it that of manufactur- 
ing calico dresses, selling ice cream cones, running a 
peanut stand or keeping books, errors of various kinds 
are constantly being made, Nor does recognition of 
the fact that ‘to err is human,’ obviate the necessity for 
enduring the commitments of error. 

“Mistakes are expensive. They waste time, not only 
that involved in their perpetration, but also that neces- 
sary for their correction, both of which expenditures 
would be saved if the mistakes had not been made. 
Errors cost customers, money, time, goods, material, 
men or jobs, depending on the nature of the business 
and the tolerance of the one on whom the brunt of 
the error falls. In any event the sequence of errors 
is inescapable. Almost no price is too high to pay for 
increased accuracy.” 

The tendency in modern locomotive and car shop 
production is for accelerated speed. Speed is profitable 
if coupled with accuracy, but it is a nihilist if married 
to inaccuracy. This fact should mean much to mechan- 
ical department officers, since it should cause them to 
consider the elimination of errors before endeavoring 
to speed up production. Too often production takes 
precedence over efficiency and safety, both of which are 
products of accuracy. 


There can be no question that even with locomotives of 
the same class and service making the same mileage 
between general repairs, the cost of 


Terminal these repairs will vary, depending 
practices and upon the kind of conditioning work 
repair costs performed at engine terminals. 


Among the things which can be 
done in enginehouses to reduce the cost of classified 
repairs may be mentioned the following: (1) Keep the 
ind out of driving boxes and rods; these are respon- 
sible for much expense in the back shop due to fractures 
frames, axles, crank pins and driving and piston 
rods. Many side rods crack through the knuckle pin 
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oil hole, making it necessary to apply a new rod, costing 
perhaps $50, when the application of a new knuckle 
pin bushing at a cost of $1.45 would have prevented a 
fracture. (2) Keep the binders tight. The proper 
attention to assure tight binders will also do much to 
prevent cracked and broken frames, one of the expen- 
sive items of maintenance in back shop work. (3) 
Wash the boilers as often as necessary, with great care. 
The degree of thoroughness with which this operation 
is performed has a vital influence on the formation of 
scale, necessitating firebox and boiler sheet renewals. 
(4) Avoid repeated hammering of leaky staybolts which 
starts fractures in the sheets, also resulting in the neces- 
sity of applying new side sheets at the back shop when 
this work would have been unnecessary had new stay- 
bolts been applied when needed. (5) Don’t work the 
flues too much. If expanders are used, any expansion 
of the flues beyond that necessary to make them tight 
in the flue sheets, results in excessive sheet expansion 
and the development of cracks. (6) Resist the tempta- 
tion to rob material from locomotives prior to their 
being sent to the back shop for heavy repairs, with the 
idea of getting new parts in place of old or otherwise 
undesirable parts and charging the expense to the back 
shop. The back shop should assist the enginehouse by 
turning out locomotives after general repairs in as 
nearly as possible 100 per cent condition for operation. 
The enginehouse should reciprocate by following prac- 
tices in locomotive conditioning and running repair 
work which will keep the locomotives in the best con- 
dition for efficient operation on the road and at the 
same time prevent the development of slight defects into 
serious ones, necessitating subsequent extensive and 
expensive repair operations in the back shop. 


New Books 


Up-TO-DATE AIR BRAKE CATECHISM. By Robert H. Blackall. 
Revised and rearranged by F. H. Parke, general engineer, 
Westinghouse Air Brake Company, Wilmerding, Pa. Pub- 
lished by The Norman W. Henley Publishing Company, 2 
West 45th St., New York. Bound in cloth, 7% in. by 5 in., 
710 pages, illustrated. Price $4.00. 


The Air Brake Catechism by Robert H. Blackall, has 
for many years been popular with railroad men whose 
work require a knowledge of the construction, operation 
or maintenance of air brakes. This, the thirtieth edition, 
has been revised by F. H. Parke of the Westinghouse 
Air Brake Company, who is a well-known authority on 
air brakes. Mr. Parke, following the method of question 
and answer used by Mr. Blackall in his earlier editions, 
has thoroughly covered the detailed construction and 
operation of the various types of Westinghouse air brakes 
used not only on railroad cars and locomotives, but on 
self-propelled rail cars and automotive equipment as well. 

The book contains 250 questions and answers which 
cover in detail the ET locomotive brake, the K type quick 
service freight triple valve, the empty and load freight 
brake, the old PM high-speed brake, the LN passenger 
equipment, the present day PC and UC passenger brake 
equipments and the various steam and motor-driven air 
compressors. The book also covers the Westinghouse 
equipment for electric locomotives, high-speed electric 
passenger trains, motor trucks, buses and automobiles and 
gasoline motor-rail cars. There are also chapters on the 
standard terminal and compressor tests, hose specifica- 
tions, train handling and inspection, foundation brake 
gear diagrams, tables, formulas and other useful informa- 
tion. 
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Three-cylinder Union Pacific type 10cOmoOvivy Ml oe 


4-12-2 locomotive for Union Pacific 


Built for fast freight service in mountain districts— 


Has 67-in. drivers and develops a rated 
tractive force of 96,650 Ib. 


pany delivered a 4-12-2 type locomotive to the 
Union Pacific to be used in fast freight service in 
the mountain districts of that road. This locomotive, 
known as the Union Pacific type, is the largest non- 
articulated steam motive power unit ever constructed. 
The driving wheels are 67 in. in diameter which is some- 
what larger than the usual diameter of drivers on locomo- 
motives designed for fast freight service, a 63-in. driver 
being generally accepted as about the proper diameter for 
such service. It was found, however, that a good crank 
axle design required a 67-in. driver which tended to im- 
prove the whole design of the locomotive for the work 
for which it was intended. 
The design of the locomotive as a whole embodies 
straight engineering throughout, combining a number of 
accepted features in a manner that has not been used be- 


OO April 9, 1926, the American Locomotive Com- 


management extending over a period of several years. 
These tests included an investigation of the operating 
costs of the 2-8-8-0 Mallet type, two-cylinder 2-10-2 type, 
and three-cylinder 4-10-2 type locomotives, a comparison 
of the principal dimensions, weights and proportions of 
which is given in one of the tables. 

The 2-8-8-0 type locomotives were designed for service 
on the principal mountain grades of the Union Pacific, 
but during certain seasons, they were placed in road 
service between Green River, Wyo., and Laramie, where 
the maximum grade is .82 per cent. Considerable reduc- 
tions were obtained in operating costs through the use of 
the Mallet locomotives but owing to the fact that loco- 
motives of this type are inherently a low speed machine, 
they could not be used in this district during the busiest 
season. 

Since 1917 the standard locomotive for fast freight 














Illustration showing the arrangement of the side and main rods 


iore in order to obtain the characteristics desired within 
the specified weights and clearance limitations. The loco- 
motive develops a rated tractive force of 96,650 lb. The 
voiler steam pressure is 220 lb. per sq. in. The diameter 
and stroke of the outside cylinders is 27 in. by 32 in. and 
the inside, 27 in. by 31 in., the main rods for the two 
utside cylinders being connected to the No. 3 drivers and 
the main rod from the inside cylinder to the No. 2 
iTivers, 

The total weight of the locomotive is 495,000 Ib., of 
which 355,000 Ib. is carried on the drivers, 80,000 Ib. on 
the engine truck and 60,000 Ib. on the trailing truck. The 
total length of the driving wheel base is 30 ft. 8 in., but 
Y installing lateral motion devices on the No. 1 and No. 
0 drivers, the designers were able to reduce the total 
tigid wheel base to 17 ft. 6 in. 


Design is result of extensive tests of other types 


The selection of the 4-12-2 design was the result of a 
series of extensive studies and tests made by the railroad 





service in the mountain districts has been the two-cylinder 
2-10-2 type which has a rated tractive force of 70,450 Ib. 
About one year ago the Union Pacific purchased a three- 
cylinder 4-10-2 type locomotive (a description of which 
was published in the September, 1925, issue of the Railway 
Mechanical Engineer, page 557), for demonstration and 
comparison with 2-10-2 type.* This locomotive was built 
as nearly identical to the 2-10-2 type as the three-cylinder 
design would permit, having nearly the same weight on the 
drivers, the same grate area and practically the same 
design of boiler, and 63-in. drivers. 

The comparative tests conducted with the three-cylin- 
der 4-10-2 and the two-cylinder 2-10-2, developed that 
the three-cylinder locomotive could regularly handle 20 
per cent more tons in regular service with an expendi- 
ture of 16 per cent less fuel per 1,000 gross ton-miles. 
As a result, the Union Pacific conceived the idea and co- 
operated with the builders to design a locomotive for fast 
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*See the June, 1918, Railway Mechanical Engineer, page 321, for the 
results of the tests of the 2-10-2 locomotive on the Union Pacific. 
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freight service capable of hauling the 2-8-8-0 tonnage and 
also of making the same speeds as made by the 2-10-2 
and 4-10-2 type locomotives. In other words, it was de- 
sired to have an increase in permissible speed of from 
20 m.p.h. to 40 m.p.h. and an increase in the average speed 
over the district of from 12 m.p.h. to better than 20 
m.p.h. 

The amount of power required together with a weight 
limit of 59,000 Ib., per pair of drivers, determined the 

















Top view of the engine showing the construction of the 
centering device , 


need for having six-coupied axles. Such a design was 
impossible on a two-cylinder locomotive having the main 
rods connected to a single driving axle. The three- 
cylinder locomotive, transmitting its power through two 
main driving axles, effects a better distribution of stresses 
over the whole frame structure. This factor, combined 
with the lower dynamic effects, made possible the use of 
six-coupled axles together with comparatively high speed 














Rear view of the cast steel cylinders as assembled on the 
engine truck 


and greater power. ‘The final frame stresses are, there- 
fore, somewhat less in the 4-12-2 type than they are on a 
2-10-2 type having outside cylinders of larger dimensions. 

Che problem of arranging such a long wheel base as 
the 4-12-2 type to negotiate a 16 degree curve was 
solved by installing a lateral motion device at the rear as 
well as at the front drivers and applying a four-wheei 
engine truck and two-wheel trailer, the design of which 
allows a considerable amount of flexibility in curving. 
All the wheels are flanged with the exception of the No. 
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4 drivers which have blind tires. This arrangement per- 
mits the locomotive to traverse 16-deg. curves successfully 
at normal speeds. It has, however, been decided to have 
all the drivers flanged on future locomotives of this type. 


Equipped with cast steel cylinders 


One of the illustrations shows an assembly of the en- 
gine truck, front equalizer and cylinders. The cylin- 
ders are of cast steel, this being the first application of 
cylinders constructed of this material to a three-cylinder 
locomotive. The outside cylinders are placed horizontally 
in the usual manner while the center cylinder is built 
sloping at an angle of 914 deg. to the horizontal. The 
steam pipe inlet, shown on the right hand side, supplies 
steam to both the right and center cylinders. It is de- 
signed to deflect any water which might be present in the 
incoming steam away from the center cylinder and into 
the right hand cylinder, from which the water can be more 

















Type of hub liners used on the engine truck boxes 


easily drained. The cylinder casting is in two sections 
and is joined at the left of the center cylinder, as shown 
in the illustration. The exhaust passages from all three 
cylinders are cored to unite at the top of the casting in 
the usual manner. Gun iron bushings and rings are used 
in the cylinders and on the pistons and distributing valves. 

The valves are of the piston type, size 14 in., and have 
a maximum travel of seven inches. A single ported valve 
is used having eight rings, which is the Union Pacific 
standard, instead of the usual four rings. The valves are 
operated by a Walschaert gear with the Gresley transverse 
lever arrangement for three-cylinder locomotives. This 
valve gear design illustrates the first use of an integral 
steel casting combining both link supports with a frame 
crosstie. 

The steam pipe is enclosed in a Flextite casing which 
is a patented arrangement whereby the casing is welded to 
the outside of the smokebox and around the steam pipes. 
There is said to be a net saving in weight of approximately 
80 Ib. per locomtive and castings are eliminated, with 
attendant machine work and chipping. Properly welded, 
the casing will remain airtight indefinitely. 


Design of running gear includes unique features 


The design of the running gear involved a number of 
new problems owing to the fact that the locomotive would 
be required to traverse 16 deg. curves on six pairs of 
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driving wheels. This required an unusual amount of 
flexibility in the long driving wheel base but, as stated 
in a preceding paragraph, the designers were able to 
obtain a rigid wheel base of 17 ft. 6 in. by the use of 
lateral motion driving boxes applied to the front and rear 
axles. 

The lateral motion device shown in one of the drawings 
is adjustable to suit speed or curvature requirements, the 
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crank axles must be applied from the bottom. For this 
reason, the cellar is made with a drop bottom and the 
pedestal binder is arched down at the center to allow for 
the easy renewal of the grease cake. The cellar forms a 
fixed spreader in the box to prevent any pinching of the 
sides of the driving box, and also serves as an additional 
support for the supplemented bearings. 

With the exception that the locomotive has an additional 
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The lateral motion device applied to the front and rear axles 


resistance increasing with the amount of lateral displace- 
ment. It imposes no excess load on the driving springs 
and uses a Class G A. R. A. standard car spring to resist 
lateral motion of the drivers. Referring to the drawing, 
the rollers, which are 3 in. in diameter, bear against the 
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pair of drivers, as compared with a 2-10-2 type, and three 
cylinders, which requires a crank axle on the No. 2 pair 
of drivers, the side rod design follows the usual practice, 
floating bushings being used on the main rod bearings. 
As shown in one of the drawings, the driving, engine truck 
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The engine truck details 


inner surface of the driving box. Any lateral motion of 
the drivers is transmitted through the lever of the lateral 
motion device direct to the resisting spring. When the 
box is in a normal position in the frame, the rollers are 
clear of the inner surface which facilitates the work of 
replacement. 

Shown in one of the drawings is the type of driving 
box applied to the main and crank axles. It is equipped 
with supplemental bearings below the center line of the 
axle for the purpose of reducing side wear on the journals. 
The grease lubricant used in the driving boxes on the 


and trailing truck springs are made with a reverse camber, 
which is als@ a standard’ of the Union Pacific. 


The engine truck 


One of the principal features in the design of the 
engine truck, shown in two of the illustrations, is the 
elimination of bolt fastenings. The frame is comprised 
of three steel castings, two journal box or side frame 
castings and a squaring frame. Equalization has been 
secured without the use of equalizers of the usual design. 
The pedestals: have beem designed to eliminate wearing 
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surfaces. Hinged lids are provided at the ends of the 
journal box castings, as shown in one of the illustrations, 
which permit the packing and lubricating of the cellars 
without necessitating their removal. The wheel base 
of 86 in. permits the use of long, flexible, easy riding 
springs. The journal bearings rest on a wedge similar to 
that used in tender journal boxes which insures an 
equalized journal bearing pressure over its entire surface. 

The engine truck hub liners are made in two halves as 
shown in a drawing and in one of the photographs. The 
back of each half is provided with a tongue which slopes 




























































































Design cf driving box used on the main and crank axles 


inwardly and down from the top, as shown in the drawing. 
hese tongues dovetail into grooves on the face of the en- 
gine truck box which holds the hub liner in position. A 
bolt at the tep secures the two halves together. When 
necessary to rebabbitt, the halves can be removed by tak- 
ing out the bolt and can be reapplied without dismantling 

moving the truck from the locomotive. Oil cavities 
are cast in the top half of each liner for lubricating the 
hub surface. These liners have been tried out on the en- 
eine trucks of a number of locomotives for a period of 
two years and have demonstrated their serviceability and 
utility from the standpoint of maintenance. 

[he centering device, shown in one of the engine truck 
illustrations, permits a swing of 6/4 in. to each side of 
enter. Referring to the Tiestration, the rollers rest in 
the vees of the two blocks in the squaring frame casting 
ind the vee block shown at the right sets on the rollers. 
Each of the two rollers is provided with gears which 
mesh with the gear teeth at the end of each vee. The 
latter extend only to the top of the vee which limits the 
mount of movement of the rollers. The center pin ex- 
tends down through the vee blocks from the center cast- 
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ing to which the front equalizer is attached, the hole for 
which is shown in the drawing of the engine truck. 


The boiler 


The boiler is of the wagon top type and carries a pres- 
sure of 220 lb. per sq. in. The firebox total heating sur- 
face, including the combustion chamber, is 529 sq. ft. The 
heating surface of the five arch tubes is 62 sq. ft. making 
a total fire heating surface of 591 sq. ft. The area of 
the grates is 108.25 sq. ft. The boiler has 40 tubes, 3% 
in. in diameter and 222 flues, also 3% in. in diameter, 
with a length over the tube sheets of 22 ft. The total 
evaporating surface is 5,853 sq. ft. The boiler is equipped 
with a Type E superheater which provides a superheating 
surface of 2,560 sq. ft., and a Worthington feedwater 
heater having a capacity of 10,000 gal. per hour. 

The design of the boiler presented a considerable prob- 
lem. The builders were limited as to axle load and it 
was also desired to keep the total weight of the locomotive 








a a 4 






i 





<_< a= -|-—— 
by 
as 
So 
=] 
tant 


/mpoi 


sa 
3—-— 


= 
3" 
3 


kw —— 6. 





a ee ee fh 


| 
if + 


m 











oi ile Section"B-B" 





Details of the engine truck hub liners 


as low as possible. To secure a firebox to burn semi- 
bituminous coal it was necessary to have firebox volume 
combined with ample length of flameway and depth of 
firebox. Both volume and length of flameway were se- 
cured by a combination of Gaines wall and internal com- 
bustion chamber. Previous locomotives equipped with 
the Gaines wall never had sufficient depth from the crown 
to the top of the grate, but a satisfactory depth was ob- 
tained in this case by allowing the rear driving wheel to 
extend up between the inside of the throat and the front of 








Comparative table of the principal dimensions, weights and proportions of the Union Pacific 2-8-8-0, 2-10-2, 4-10-2 and 4-12-2 
type locomotives 


5 odipaauisnd G dbase AORUA CSRS ER ee eaeG Reoes 2-8-8-0 
H.P. 26 in. by 32. in. 
Cylinders, diameter and stroke.........cececcececces L.P. 41 in. by 32 in. 
Weight on drivers......seecesereseereeccerreesceees 465,000 Ib. 
Total weight of engine.........cccercccvccesscceces 495,500 Ib. 
15 ft. 6 in. 
Length, driving wheel base.........cccccccccccceers 15 ft. 6 in. 
ameter, driving wheels, outside tires..........+se0. 57 in. 
oiler steam PreSSUTe...... ce ccccccccccccccscccces 210 Ib. 
Se an a are Tonge ee mn meee Rey Pe wee 88.1 sq. ft. 
otal evaporative heating surface........++sseeeeeeee 5,412 sq. ft. 
mb. evaporative and superheating..........seeeeee ‘ 6,809 sq. ft. 
Simple 123,700 Ib. 
Rate Grletees. SOOOE. cc accacssciaecvennsseesdieds «+» Compound 103,100 Ib. 


Cylinder horsepower (Cole)......ceeseeceesececees 


eight on drivers ~ total weight engine, per cent.... _ 93.6 
Simple 3.76 
Weight on drivers + tractive force.......sseeeseeces Compound 4.5 
; Simple 18.1 
Tractive force + comb. heat. surface.....cccccccccce Compound 16.9 


ylinder hp. + grate area.......scerccevcccvees oon 


2-10-2 4-10-2 4-12-2 
2-25 in. by 30 in. 2-27 in. by 32 in. 
2914 in. by 30 in. 1-25 in. by 28 in. 1-27 in. by 31 in. 
285,500 Ib. 288,500 Ib. 355,000 Ib. 
357,600 Ib. 405,000 Ib. 495,000 Ib. 
22 &. 6 im. 22 &. 6 in. 30 ft. 8 in. 
63 in. 63 in. 67 in. 
200 Ib. 210 lb. 220 Ib. 
84 sq. ft. 84 sq. ft. 108.25 sq. q 
5,152 sq. ft. 5,522 sq. ft. 5,853 sq. 
6,414 sq. ft. 6,897 sq. ft. 8,413 sq. ft. 
70,450 Ib. 78,000 Ib. 96,650 Ib. 
3,136 3,547 4,329 
79.8 71.2 71.75 
4.05 3.69 ‘ 3.68 
10.9 11.32 11.5 
37 42.25 39.9 
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the Gaines wall. It was also desired to retain the same 
length of tubes, 22 ft., as used on the Union Pacific’s other 
large locomotives, but while this seemingly gives a rela- 
tively short tube for a boiler of this size, the long distance 
from the front tube sheet to the cylinder center should in 
turn improve the draft conditions in the smoke box by 
equalizing the pull on the upper and lower flues. The 





Table of dimensions, weights and proportions of the Union 
Pacific type locomotive 


ER aiiieclaccdativn claslelanaias 4 o4'e 8.00% pelecslaten Union Pacific 
Ni CS ON oe oe oan oa eae hha ee Fae OEE American Locomotive Co. 
RO MIELE sin kin occ csc ean eesnrsie since «0 eRewene 
ED Oracle esbins-dskininis: Sian as 91000 6 .- Fast freight 
Cylinders, diameter and stroke......... (s2 scenes WO. De oe. th, 
27 in. by 31 in. 
UNE 8 vw asic wines eee pat cient Walschaert-Gresley 
Valves, piston type, size...........-. pied wh ce i wee eG 
eee a. Gee : Psieerecae 7 in. 
ne cil wtp ein eran aes6-4 ee ee 
NE RINCUREI So on 5 0.4 noite ie nit o's: 4n bs aie nub biais ts in. 
kc ohsnpees tenes eeeeene ee 6 is in. 
Weights in working order: 
NO kip 560 aque a 5: m:k alee me b baa os eG ams 
REN 5. ca carcass SG o-qmriere’d vm, Rath 80,000 Ib. 
On trailing truck............. : .. 60,000 Ib. 
PE ONIN a5 o.510,5.4)0-40 6.010'0 010 00 . «495,000 Ib. 
RS Nanictinecs ea ee ebieas<e > -287,000 Ib. 
Wheel bases: ; 
BNE ia.d:p'e16:6'0.0:s: ¥i0:6's:uw.e'n nse : sce eee Sts OIE. 
a ivalaa ania 4 asele-aeeeseon ses : es ..17 ft. 6 in. 
Total engine.......ccecsseeees : séncene Sh @ SK. 
TEGMN) GORING ONG AENGES....ccccceccerevccvcses 91 ft. 6% in. 
Wheels, diameter outside tires: ; 
yee aes ai .0i,6, 0140 eh oh GAAS AR SS 67 in. 
IE ooo 6a aas.c aweaesice aaac'seaeece wens 30 in. 
ee ee EE ee re Pade ixihia ies 45 in. 
Journals, diameter and length: 
riving, numbers 2 and 3........ LO tr in. by 13 in. 
ES OMNI (15.5.5 gue-a20: 8:00-0:56 0.6% ae "36 in. by 13 in. 
Ene eee eer ee ..7% in. by 13 in. 
INN ais oo \g' nso: cia aie 18 04-66 68 0 80:00 ein 9 in. by 14 in. 
Boiler: ‘ 
RS ate cela a: sinh piaiisies en's. slevsed Kiem .....Wagon top 
NN NINE a 555 .9.4'6)6: 010.554. 8:0 8 001058 ey 
Fue] 2.2.2 ccc cccccccecccevcccvccccccccsces ce Demi-bituminous 
Diameter, first. ring, inside...... eee OO IR, 
Combustion chamber, length..... sive ca «oe 20. 
Tubes, number and diameter........ ae .».40-3% in. 
Flues, number and diameter............+2++++e222-3¥% in. 
EMR OVEr TUDE GEES. 0.05 ccccecccceseccvns ae ft. 
EC. enue he cava sen easls ose hees es 108.25 sq. ft. 


Heating surfaces: 


Firebox and comb. chamber. : ee. a ae 
a5 shah’ !o:0i6-o)N/o0slee.0 0.9. acemlaless coerce 62 oq. ft, 
Tubes and flues.......ccccceccccccccecccceseedsc0a 8q. ft. 
I IRRUE,. ao o:5:5.0 0:0 vac ken @acn meas s sos 853 sq. ft. 
Swperheating .cccccccccccceccsccccecces so cageo af. #4. 
Comb. evaporative and superheating .-8,413 sq. ft. 
Special equipment: - ‘ 
Superheater ...cccscccccccccscce seccecesseseL ype E 
NS Se ERE ERECT TCC eer Worthington 
SII a iiahe.ciniza 1s 4 aie0 Aasieles 0s: A.0e a0'e rere 
Tender: ; 
Water capacity. Sat Se socasasKneee gal: 
PURE (GCADRCIF 6 oc ccccceccccecss : : » +++ ee42,000 Ib. 
Journals, diameter and length.... .+.-6 in. by 11 in. 
General data estimated: 
Rated tractive force............. ..«.96,650 Ib. 
Cylinder horsepower (Cole)...... . 4,329 
Soeed at 1,000 ft. piston speed.......... ccc eek 37.6 m.p.h. 
IN os cnekebeccescsccessreceas 3.66 
I ia. 0cin 4 4:6.01p biereieit.e eee ci0.0 0616.5 ree eS 


Weight proportions: oe 
Weight on drivers + total weight engine, per cen.71.75 


Weight on drivers -+ tractive force............ 3.68 
Total weight engine + cylinder hp.............. 114.3 
Total weight engine + total heating surface. 58.8 
Boiler proportions: 
Comb. heating surface + cylinder hp.......... 1.95 
Tractive force -—- combined heat. surface....... 11.5 
Tractive force X diam. drivers ~ comb. heat 
NE Toone Kulgitica wale ese Sinisa pec pbe sa aa qa 
Cylinder hp. ~ grate area........... ; .. 39.9 
Firebox heat. surface + grate area... ec 
Firebox heat. surface, per cent of evap. heat. 
ES ge eS  aae anr Oe eee ee 6.28 
Comb. heat. surface -- grate area.......scseeee Oe | 





dome is the largest ever built by the American Locomo- 
tive Company and the firebox is the largest to which a 
Gaines wall has been applied. 

The handrail post is the American Locomotive Com- 
pany’s standard design and utilizes but one stud to secure 
the post of the boiler and the cap to the post. This design 
permits the use of a single length of handrail post through- 
out the locomotive, since the handrail pipe is applied be- 
fore the caps are fastened down. By removing the caps 
from two or more adjacent posts, the handrail posts may 
be removed without disturbing the hand rail itself and the 
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boiler jacket raised for caulking the boiler. This is an 
improvement over the use of the solid handrail columns 
which required the removal of the entire handrail before 
a portion of the boiler jacket could be raised. Handrails 
used with this type of post are frequently utilized to carry 
the headlight or train control wiring. 

The air compressors are located at the front of the 
smoke box. This arrangement together with the con- 
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The driving, engine truck and trailing truck springs are made 
with a reverse camber 
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cealed piping gives the locomotive an unusually smooth 
appearance. The 6/7-in. drivers permit the use of a 
straight axle on the front drivers instead of a bent ‘ale 
commonly applied to three-cylinder locomotives to clear 
the inside main rod. Other features in the design are 
the unusual length of the crown sheet, 241 11/16 in., and 
the saving in weight, approximately 5,000 Ib., through 
the use of cast steel cylinders. 

This locomotive was received on the rails of the Union 
Pacific on April 9, when it was immediately set up and 
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Arrangement of the Gaines wall in the firebox 


placed in regular service. Since that time it has fully 
demonstrated that the traction, speed and fuel economy 
are in excess of the predicted characteristics calculated 
from the design. 


The tender 


The tender is carried on two six-wheel Commonwealth 
trucks equipped with 6-in. by 11-in. journals and 33-in. 
rolled steel wheels. It has a cylindrical tank of 15,000 gal. 
capacity. The capacity of the coal bunker is 42,000 Ib. 
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The Russian Diesel locomotive, in service in Germany 





Diesel locomotive with gear 
transmission 


Electro-magnetically operated clutch system first applied 
to a Russian 1,200 hp. locomotive 


By B. A. Wittkuhus, E.E.*, and N. Fodor, M. E. 


ECOGNITION is due to Prof. George Lomonos- 
soff and Dipl. Ing. Dobrowolski, whose efforts 
made possible the building of the first two high 

powered Diesel locomotives, both for Russia, one already 
in service and the second recently finished. 

The first Diesel electric locomotive, a 2-10-2 type, 
was equipped with a 1,200 b.hp. M.A.N. Diesel engine 
and has been in actual service for more than one year. 
"he second Diesel locomotive is a 4-10-2 locomotive 
with gear transmission system and is also equipped with 
a 1,200 b.hp. M.A.N. Diesel engine. This locomotive 
was built by the Hohenzollern Locomotive Works at 
Duesseldorf, Germany, in collaboration with Prof. 
Loomonossoff and Magnet-Werk, Eisenach. 

(his locomotive is designed for freight service. It 
has the usual European plate frame upon which the 
iesel engine is mounted. The castings carrying the 

iesel engine serve also for stiffening the frame. 
he weight of the locomotive in working order is 
000 Ib. The highest tractive force is 42,000 Ib. at 
m.p.h., and the maximum speed is 34.5 m.p.h. 

lhe cooling system for the water and oil is placed 
t the front of the locomotive. It is of the fin tube type 
and is sufficiently large for operation in the warmer 
regions of Russia. The fan is driven by an auxiliary 
Diesel engine which is an M.A.N. airless injection, four 
ylinder, four cycle, single acting Diesel engine and de- 
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"Mr. Wittkuhus is American representative of the Hohenzollern Locomo- 
tive Works, Duesseldorf, Germany, and of Magnet-Werk, Eisenach, 
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velops 45 b.hp. at 1,000 r.p.m. Through a countershaft 
the engine also drives an electric generator for the 
clutches and lighting, and an auxiliary air compressor. 
The engineman’s compartment is situated in this end 
of the cab. On both sides of the main engine, beneath 
the platforms, are the fuel oil tanks. 

For heating purposes a small steam boiler is provided, 
which also utilizes the heat of the exhaust gases when 
the engine is running. The auxiliary cooling water and 
lubricating oil pumps are driven electrically. A set of 
storage batteries is placed above the leading truck. The 
locomotive is provided with Westinghouse brakes, and 
all necessary devices prescribed for its operation. 

The main Diesel engine is of the six-cylinder, vertical, 
single acting, four cycle, air injection, direct reversible, 
M.A.N. submarine type and is made of cast steel. The 
engine develops 1,200 b.hp. at 450 r.p.m. with cylinders 
of 1734 in. diameter and 16 9/16 in. stroke. 

Two cylinders, each with a cast iron liner, are bolted 
to a common crank case casting which also carries the 
main bearings. The air compressors have an inde- 
pendent crank case. These crank case castings are 
bolted together, thereby forming a rigid girder. Two 
cooling water pumps and one oil pump for combined 
piston cooling and lubricating purposes are attached to 
and driven directly by the engine. 

Each cylinder has an independent fuel pump, all of 
which are combined in a solid block in front of the air 
compressors. They are driven from the crankshaft. 
The governing of the fuel pumps and the output of the 
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Diesel engine, respectively, is accomplished by changing 
the closing period of the suction valve. 

In order to obtain ignition at low revolutions, the lift 
of the fuel valve needles is also governed in accordance 
with the speed and amount of fuel to be injected. The 
governing of the fuel pumps and fuel needles is inter- 
connected and is done by turning a small hand wheel at 
the engineman’s stand. Compressed air is used for 
starting the engine, which is done in groups of three 
cylinders each. An overspeed governor prevents the 
engine from running above 480 r.p.m. 

The trunk piston is made in two parts. The upper 
which carries the piston rings is of steel, the lower of 
cast iron. The piston is oil cooled. The cylinder cover 
is of cast iron and is equipped with two fuel, one ex- 
haust, one inlet, one starting and one safety valve. The 
exhaust valve is water cooled. Reversing is done by 
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this locomotive were the first magetic clutches ever ap- 
plied to locomotive service. The Magnet-Werk controls 
the patents on this transmission system. The power 
transmission system of the locomotive is clearly shown 
in Figs. 3 and 5. 

Keyed to the backward extension of the crankshaft is 
the main magnetic clutch M (Fig. 5). The power is 
transmitted by this clutch and by a flexible spring 
clutch b to gears which are located in the gear box, 
also shown on Fig. 3. This box contains a set of gears 
for three different speeds and three magnetic clutches. 

The main magnetic clutch is constructed of sufficient 
weight to act as a flywheel for the Diesel engine, and is 
shown on Fig. 4. It is of the single plate dry friction 
type but the design differs widely from other magnetic 
clutches. For the purpose of transmitting the maximum 
amount of power for its diameter and of giving the mini- 
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Fig. 2—Arrangement of equipment in the 1,200-hp. Diesel locomotive with mechanical transmission 


A—Main Diesel engine; B—Main magnetic clutch; C—Spring coupling; D—Gear case; E—Magnetic multiple disc clutch; F—Coolers; G—Fan; 
H—Auxiliary Diesel engine; I—Auxiliary air_compressor; K—Electric generator; L—Fuel oil tank; M—Auxiliary cooling water pump; N—Auxiliary 
lubricating oil pump; O—Heating boiler; P—Exhaust silencer; R—Starting air bottle; S—Injection air bottle; T—Air tank for brakes; U—Control 


devices; V—Engineman’s stand 


shifting the camshaft, thereby bringing new cams under 
the rollers, the reversing mechanism being hand driven. 
The engine has forced lubrication for all moving parts. 

The exhaust gases escape through two long cylindrical 
silencers placed on the roof of the locomotive. This 
locomotive is the first to be equipped with a gear trans- 
mission system in which the speed stages are controlled 
by high power magnetic clutches. Not very long ago, 
no one would have believed that any type of friction 
clutch could transmit such high power as is used in 
this locomotive in a way reliable enough to warrant the 
use of clutches on locomotives. Only the recent de- 
velopment in the design and construction of high power 
electro-magnetically operated clutches made it possible 
to apply mechanical power transmission on high powered 
locomotives. The Magnet-Werk of Eisenach, Germany, 
has already built magnetic clutches for the transmission 
of more than 20,000 hp. per unit for the power plant 
of the Badenwerk, Germany, but the main magnetic 
clutch and the magnetic multiple disc clutches used on 


mum wear, it is equipped with an exceptionally large 
friction lining of special unburnable material. The heat 
which is developed on the friction surface when the 
clutch is sliding is negligible and is carried off by the 
automatic air cooling system of the clutch consisting of 
radial air gaps between the body of the clutch and the 
friction plate. Special devices are provided for re- 
placing the friction lining, making it possible to replace 
it in less than half an hour. 

The clutch develops a maximum torque of 220,000 
in.-lb. and can be regulated widely. This regulation is 
necessary at the starting of the locomotive as the clutch 
must be engaged at first at a low torque in order to avoid 
shocks when connecting the running Diesel engine with 
the driving wheels. 

The coil of this clutch is specially wound to give high 
magnetic power with the minimum amount of electric 
current. 

The body of the clutch is manufactured of special soft 
cast steel with a hysteresis curve which secures the 
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possibility of gradually increasing the torque when the 


current is switched on. Further means of regulating 
the torque are provided by special resistors in the electric 
circuit of the coil. The torque automatically increases 
gradually and the clutch slides for a few seconds, thus 
accelerating the locomotive very smoothly in a relatively 
short time. The tests on the tracks proved that while 
starting a 1,500-ton train on a grade of 1.2 per cent, the 
main clutch slid only 10 to 12 seconds. 

The spring coupling is a product of the Fried. Krupp, 
\. G., Essen, Germany. Its duty consists mainly in 
equalizing the variable torques of the Diesel engine. 
(his coupling accomplishes its duty so well that the 
torque at the end of this coupling is very uniform. 

Che gear system, consisting of a pair of bevel gears 

| several spur gears, was supplied by the Fried. 
Krupp, A. G.. The gears are of high quality alloy steel, 
yround and hardened. The shafts are of the best special 
steel, hardened and accurately ground. The quality of 

workmanship in the manufacture of these gears 
results in an exceptionally low starting resistance and 
friction loss. An efficiency as high as 93 per cent has 
been obtained on the test bed with these gears from main 
clutch to jack-shaft. 

The teeth of the gears and the bearings are force- 

lubricated. ‘The whole system being enclosed in an oil 
tight and dust proof housing also containing the jack- 
snatt. 
The three speed-stages are controlled by three high 
owered magnetic clutches, one for each stage. The 
changing of speed is accomplished merely by engaging 
and disengaging the clutches, so that the gears are 
always in mesh, thus lessening the wear of the gears. 

These clutches are the most essential part of the whole 
locomotive and only after years of special experimental 
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All three are of uniform size and of the multiple disc, 
dry friction type and are shown on Fig. 6. 

These clutches will probably never need any adjust- 
ment or replacement of friction linings as they prac- 
tically never slide and therefore have no wear. They 
have been constructed to engage instantly after the cur- 
rent is switched on. The consumption of electric current 
by the clutches is very small and does not exceed 1.3 kw., 
including the main clutch. Only one of the multiple 
disc clutches and the main clutch are engaged at the 
same time, the other two being idle. 

The total weight of the gears, clutches, jackshaft and 
housing is 30,800 lb. The gear system has the following 
ratios: 

Through clutch I and gears 1, 2, 3, 4 the ratio is 1:7. 
Through clutch II and gears 5, 6, 3, 4 the ratio is 1:4. 
Through clutch III and gears 7, 8, 3, 4 the ration is 1:2. 

In addition to these gear ratios, the revolutions of the 
Diesel engine can be changed to such an extent that the 
revolutions of the driving wheels vary between 14.5 and 
225 r.p.m., corresponding to a speed of from 2.25 to 34.5 
m.p.h. The reversing of the locomotive is accomplished 
by reversing the Diesel engine. 

There is one control-lever for the Diesel engine, one 
controller of the drum type for the main clutch and one 
similar controller for the three multiple disc clutches, the 
lever of this latter controller having three positions for 
the three speeds. The operation of the locomotive is 
accomplished as follows: 

After starting the Diesel-engine and accelerating it to 
its idling speed, the engineman engages clutch I by 
moving the control lever to the position for speed I. 
Upon receipt of the starting signal, he engages the 
main clutch M gradually by means of the main con- 
troller. After a few seconds, during which the, main 
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Fig. 3—The 1,200 hp. Diesel locomotive without the cab, showing the mechanical transmission at the right 


ind research work, has it been possible for the Magnet- 
\erk to design these clutches which had to be excep- 
nally powerful and could not occupy more space and 
ight than a clutch which, when constructed in the 
usual way, only transmits about one-tenth of the power 
of these special magnetic clutches. Their torque is only 
slightly smaller than the power of the main magnetic 
clutch but the space occupied by them and their weight 
is only a fraction of that of the main magnetic clutch. 


clutch slides, the train starts to move and accelerates. 
Further accelerating is made by speeding up the Diesel 
engine to its maximum revolutions. As soon as this 
point is reached, the engineman removes the lever of the 
controller for the three multiple disc clutches to the 
position of the second speed, thus disengaging clutch I 
and engaging clutch II. Automatically, by moving the 
lever, the torque of the main clutch is decreased for a few 
seconds by varying the resistance of its electric circuit 
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thus enabling the main clutch to slide for a short time 
if the respective speeds of Diesel engine and gears do not 
correspond exactly. After changing the speed, the Diesel 
engine which has been slowed down, is again accelerated, 
and the same operations are repeated for changing to 
the third speed. 

In ‘this locomotive the three different control levers 
have been provided to permit a study of the relations 
between the three different controls, with the ultimate 
purpose of designing a simplified one-hand control with 
which a locomotive of this type will be equipped. 

The Diesel locomotive with gear transmission system 
maintained a brake thermal efficiency from 30 to 31 per 
cent. This is 20 per cent more than the efficiency of the 
1,200 hp. Diesel electric locomotive. It is to be borne 
in mind that the geared-driven Diesel locomotive operates 
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FIG.6 











FIG.4 

Pig. 4—The main magnetic MWE clutch; Fig. 5—Scheme of 
the clutch and gear transmission system; Fig. 6— 

Magnetic MWE multiple disc clutch 


with this high efficiency almost on its entire power range, 
while the steam locomotive maintains its maximum 
efficiency during limited periods only. 

Fig. 7 shows that the same Diesel locomotive if 
equipped with four proper speed stages can be used 
easily for freight or switching and passenger service. 
Neither an electric locomotive nor the other existing 
transmission systems can render the same kind of rail- 
way service. By simply varying the gear ratios, the 
tractive efforts and speeds can be easily adjusted to 
different conditions. 


We wish to mention a few advantages of the geared 
Diesel locomotive. The passenger locomotive having a 
high tractive force first stage gear can be used for 
terminal switching service also, thereby eliminating 
special switching locomotives. This same locomotive, on 
account of the high tractive force of the first two stages 
can be advantageously used for freight service, the re- 
maining speed stages being arranged for high speed 
passenger service. 
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The possibility of thus using one Diesel locomotive 
for different purposes will result in reduction in the 
number of locomotive types, standardization of loco- 
motives and Diesel engines on a large scale, and lessen- 
ing the cost of operation, maintenance, and production. 

The design of the locomotive also makes possible the 
arrangement of multiple unit control. 

Doubts may arise regarding the smooth starting and 
acceleration as well as the flexibility of a Diesel loco- 
motive employing a gear transmission system. 

The locomotive has been subjected to thorough and 
extended tests on the locomotive testing plant in Dussel- 
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Fig. 7—Comparison of the form of characteristic curves of 
steam and. Diesel locomotives, the latter with a 
four-speed mechanical transmission 


dorf. Since May 1 it has also undergone tests on the 
tracks of the German State Railways. 


It has been ascertained during these tests that the loco- 
motive starts smoother than a steam locomotive, even 
with heavy trains on grades. The control of the clutches 
as mentioned above has proved entirely satisfactory and 
the speed changes are accomplished without the slightest 
shocks. After 2,600 miles in heavy freight service, and 
more than 1,000 main clutch operations, the wear of the 
friction lining of the main clutch was found to be 
011 in. Thus with a variable speed Diesel engine and 
properly selected gear ratios, the Diesel locomotive with 
gear transmission system meets every requirement of 
flexibility in modern railway service. 











Bending tests of a pressed steel car truck bolster on a 300,000 
Ib. capacity Riehle machine at Purdue University 
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Northern by the General American Car Company 


Tenders of large capacity tor 


the Great 


Northern 


Rigid anchorage between body and underframe—Capacity 
24 tons of coal, 21,500 gal. of water 


HE General American Car Company, Chicago, is 
delivering an order of 17 locomotive tenders to 
the Great Northern which are the largest that 
have ever been built for regular railroad service. These 
tenders have a coal capacity of 24 tons and a water ca- 
pacity of 21,500 gal. The light weight is 138,100 lb. 


ing development not only in the type of tender construc- 
tion, but also in the procurement of increased operating 
efficiency for heavy tonnage trains. The introduetion of 
large capacity tenders will make possible considerable re- 
duction in operating time and costs and also permit closer 
adherence to schedules. Many stops for fuel and water 
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Elevation drawing of the Great Northern locomotive tender 


and the weight when loaded is 364,550 lb., or 182 tons. 
Che length over the striking castings is 44 ft. 7% in., 
and the distance between truck centers, 25 ft. 4 in: 
These tenders are the result of extensive studies made 
: » the management of the Great Northern of its-operat- 
g problems with the object of obtaining more ‘efficient 
operation, especially on grades over the Rocky Moun- 
tains, and the purchase of these tenders is an interest- 
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can be eliminated, thus permitting heavy trains to make 
continuous hauls over difficult divisions. Stopping trains 
shortly before reaching a water tank or fuel station, un- 
coupling the locomotive, filling, returning to the train, 
coupling and testing the air before proceeding, takes 
considerable time. The elimination of such stops, of 
course, enables a train to get over the road much faster 
and with fewer interruptions to it and following trains. 
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Construction contains new features 
Some of the features included in the design of the 
tenders are the result of developments that have been 
successfully used in tank car construction for a number 


of years. The engineering department of the General 
American Car Company, which has had considerable ex- 
perience as designers and builders of large tank cars, 
was able to render valuable assistance to the mechanical 
department of the railroad in developing the design of 
these tenders. 

A feature in the design is the use of the General 
American type of rigid anchorage between the tender 
body and the cast steel underframe. This is a patented 
device for use in tanks for transporting liquids and has 
proved quite satisfactory after many years’ service. It 
consists of a longitudinal angle riveted to the tank body 
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riveted direct to the shell of the tank. Each baffle plate 
has a 1-ft. 7-in. diameter hole on the center line and is 
strengthened with a 3-in. by 3-in. by 34-in. angle, as 
shown in the cross section drawings. ‘The holes in ad- 
jacent baffle plates are placed in vertically staggered 
position to each other. In addition to the bracing pro- 
vided by the baffle plates, the top portion of the shell 
is braced with 3¢-in. plates and angles as shown in the 
elevation drawing. 

The height from the rail to the top of the hand rail 
is 15 ft. 4% in., to the top of the running board 13 ft. 
4 in., and 9 ft. 3% in. to the horizontal center line of the 
tank. The underframe is a single steel casting, designed 
and cast by the Commonwealth Steel Company, St. 
Louis, Mo. The six-wheel truck frames are of the 
Commonwealth cast steel integral pedestal type, equipped 
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Cross section drawings showing the design of baffle plates and bracing used in the construction 


with the other flange punched to register with another 
angle, one flange of which is riveted to the angle on the 
tank and the other flange bolted to anchorage pads cast 
in the underframe. This anchorage runs practically the 
entire length of the tank on each side and permits a 
wide distribution of the stresses incident to operation 
and end shocks. It is also located for ease in applica- 
tion, inspection and maintenance, permitting the anchor- 
age bolts to be kept tight at all times with the minimum 
amount of labor. 

Previous practice on this type of tender tank has been 
to rivet the anchorage castings on the tank, which fitted 
on pads cast on the underframe, several pads being dis- 
tributed along the side of the tank, but this set up 
localized stresses and sometimes resulted in buckling 
the plates to which they were attached. 

Referring to the elevation and cross section drawings, 
it will be seen that the tank is provided with six baffle 
or surge plates, the edges of which are flanged and 


with 6'%-in. by 12-in. journals, 33-in. rolled steel wheels 
and clasp brakes. Besides the special equipment already 
mentioned, the tender is equipped with a Miner draft 
gear, friction side bearings, 12-in. by 18-in. air brakes, 
Imperial type A. uncoupling device and two vertical 
built-in tool boxes. 























2-8-0 locomotive built for the Cerro de Pasco railroad, Peru, 
by the American Locomotive Company 








Report of the air brake convention 


Papers on insulating air compressors, air brake hose 
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coupling gages and threading and 
bending air brake pipes 


BRIEF account of the proceedings of the open- 
A ing sessions of the thirty-third annual convention 
of the Air Brake Association, which was held at 
the Hotel Roosevelt, New Orleans, La., on May 4 to 7, 
inclusive, appeared on page 374 in the June issue. Be- 
fore the close of the convention, the association voted 
to hold its 1927 convention at Washington, D. C. 
In the following pages will be found abstracts of two 
reports and one paper, most of which have an important 
bearing on the maintenance of air brake equipment. 


Threading and bending of air brake pipes 


[t must be borne in mind that as wrought iron pipe has 
been selected for air brake service because it has better 
welding quality, better threading quality, superior resist- 
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An example of poor alignment of pipe in fitting which results 
in a strain being placed on the threads of the reservoir 
connection when the pipe is sprung into place 











ance to corrosion, and especially its superior resistance to 
shock and vibration, certain limitations of the material, or 
points of diiference in comparison with steel, must be 
Siven consideration in its use. Some of these more im- 
portant points are considered below. 


Methods of bending pipe 


In making a bend, there is stretching of the metal on 
the outer circumference of the bend, and a tendency for 
compression on the inner circle. A neutral circle, or axis 
where no elongation or contraction takes place, lies some- 
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where between the inner and outer circles. Experience in- 
dicates that in cold bending, the neutral axis tues close to 
the inner circle; in other words, practically all of the 
metal is stretched, with greatest amount of stretch on the 
outer circle; and consequently almost all of the pipe wall 
is thinned to a greater or less degree. In hot bending, 
the neutral axis appears to be somewhat closer to the 
inner circle than to the outer; ordinarily about one-third 
of the distance out from the inner circle. Thus for hot 
bends, the inner one-third of a pipe wall is thickened; 
while the outer two-thirds are stretched and thinned. 


The ability to make a bend, other things being equal, 
depends upon the ability of the pipe metal to stretch. For 
any given size of pipe, the ratio of stretch required to 
complete the bend increases as the radius of the bend de- 
creases. For a fixed radius of bend, the outer stretch is 
more severe as the diameter of pipe increases. Hot bends 
can be made to shorter radii than cold bends; this is be- 
cause the ductility of the metal is greater when hot than 
when cold; also because the neutral axis is farther out 
and the total stretch around the outer curve is therefore 
less. “ 


If pipe is permitted to flatten or collapse during bend- 
ing, the outer circumference is lessened, and the bend is 
more safely made. On this account, the sand filled bend 
puts more strain on the metal than one made without 
filling. Of course, sand filling results in a superior type 
of bend, and one retaining the full pipe bore. 

Extra heavy pipe is preferable to standard weight for 
bending, because when stretching takes’ place, the pipe 
wall does not so soon reach a thinning to the danger 
point of tearing ; also there is more effective wall thickness 
left: for service. 

To make short radius bends, the closest attention must 
be given to all details. Proper workmanship is as im- 
portant as quality of material, for poor workmanship can 
spoil good as well as poor pipe. 

Since the best of practice does subject the larger por- 
tion of the metal to a stretch, the method should so far 
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as possible distribute this elongation evenly over the en- 
tire section which is bent. 

Wrought iron cannot be bent to as short radii as steel 
pipe; however there is always a greater tendency of the 
steel pipe to split at the weld, which frequently does not 
appear until after it is in service. This is merely a re- 
flection of the fact that wrought iron does not have as 
much ductility as steel. Standard specifications of the 
two materials require a minimum ductility of twelve per 
cent for wrought iron pipe, compared to eighteen per 
cent for steel pipe, in a gage length of eight inches. 

Experience has shown that a good grade of wrought 
iron pipe may be safely stretched cold twenty to twenty- 
five per cent in each one-inch zone. Consequently for 
average grade of material and good practice, cold bends 
without sand filling may be made with extra heavy 
wrought iron pipe to a radius of three times the outside 
diameter of the pipe. 

For hot bends, double the cold strength above noted 
may be safely reached in each one-inch section, before 
tearing occurs. Consequently unfilled hot bends may be 
made with extra heavy wrought iron pipe to a radius of 
one and one-half times the outside diameter of the pipe. 

If tearing occurs in making certain bends, it is well to 
check the amount of stretch and its uniformity by prick 
punching the unbent pipe at one-inch intervals along the 
line of the outer circumference of the bend. After bend- 
ing, the elongation in the individual inches may be meas- 
ured with a flexible scale. It is not unusual to find that 
bends which apparently should not tax the pipe severely, 
are up to or exceeding the danger limits in certain sec- 
tions of the bend, due to faulty practice. It is obvious 
that uniformly distributed stretch is an important factor 
in making short radius bends. 

In hot bending, it is exceedingly important to get the 
proper temperatures. Maximum ductility is reached at 
about 1,500 deg. F. (a cherry red heat). This tempera- 
ture should not be exceeded, because the ductility of the 











Drawing illustrating an unsatisfactory method of bending pipe 
in a bull dozer 


wrought iron falls off rapidly with further increase of 
temperature. Also because there is a peculiar condition 
of relative strength which causes an abnormal condition 
in stretching. It is equally important to heat the pipe 
uniformly to the proper temperature over the entire zone 
covering the complete bend. 

Conditions and practice for hot bending must be more 
carefully controlled than for cold bends, because of (1) 
the ease with which more than normal distortion may be 
accomplished ; (2) the adverse influence of uneven heat- 
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ing; and (3) the absence of the compensating effect of 
cold overstrain, which tends to shift the stretch to ad- 
joining less elongated zones in cold bending. 

Next to heating, the bending machine or practice is 
important. The stretch should be applied to a small local 
section of the bend, and then by proper functioning of 
machine or practice this stretched zone should be ad- 
vanced out of the sphere of action and a new adjoining 
section subjected to the bending force. Forcibly pulling 
a clamped pipe around a sheave or pin, or pushing it into 
form in a bulldozer, represents probably the poorest 
method and puts the most severe strain on the pipe. The 
general method of using the bulldozer type of bending is 
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Correct and incorrect method of bending pipe 


illustrated. Where the die presses against the pipe, in 
making the bend, a binding action occurs at both pins 
or rollers; this binding or pinching action becomes more 
pronounced if the rollers fit the pipe poorly or are not 
free to rotate. Because of this the pipe is not free to 
movement and there is always a strong tendency to local- 
ize the stretch of bending in the portion of the pipe be- 
tween the rollers. Careful or skillful hand bending, or 
proper construction of machines, work towards the de- 
sired end. 

Slow pulling of the bend is of considerable advantage. 
The fabricators, who regularly obtain good results, with 
wrought iron, employ machines which progressively ad- 
vance the bent section, and subject the following unbent 
portions to the forming action and without further strain 
upon the bent section. In some hot bending cases a 
stream of water is applied to the outside circumference 
in the zone of progressive bending. This stiffens the 
already stretched metal, concentrates the stretch on the 
following hot and unbent portions of the pipe, reduces 
collapsing, and tends in some degree to bring compression 
on the inner circumference more into play in formation 


of the bend. This practice is not recommended except , 


with most skilled operators, and best of machines and 
practice. 

More difficulty will be encountered in bending galvan- 
ized pipe than for similar work on black pipe. This usu- 
ally is confined to outcropping of trouble in occasional 
pieces, and is probably due to some embrittling influence 
of pickling. 

The position of the weld in bending is usually a cause 
for argument. With highest quality of welds, this matter 
is of relatively small amount. In general, it is advisable 
to have the weld on the outer circumference. This is 
particularly true for butt-welded pipe; and the same rule 
is not out of place for lap-welded pipe. 

While the points outlined above apply to bending prac- 
tice in general, many of the cautions are especially ap- 
plicable to short radius bends. Too much stress cannot 
be laid upon the advisability of avoiding short radius 
bends as far as possible ; and it is believed that in railroad 
service, half to three-fourths of the customary short bends 
may be eliminated. The shorter the radius of the bends, 
the greater the proportionate stretching. Many extra 
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heavy pipe installations are actually of less than standard 
weight thickness in the close bend section. 

It hardly seems necessary to stress the often repeated 
warning to thoroughly clean out piping before installa- 
tion, especially after undergoing a bending operation. 
Nevertheless we are all aware of the fact that this is too 
often neglected, not only by the railroad shops but also 
by the builders in turning out new equipment. This 
neglect invariably leads to additional expense caused by 
the necessity of removing valve devices for supplemen- 
tary cleaning and for carrying out the belated cleaning of 
the piping, when the rolling stock is first received from 
the shop doing such work. 


Accurate smooth threads essential 


In order to insure a good tight joint between the pipe 
and fittings, it is necessary to have a clean smooth cut 
thread of the proper shape and taper; and to secure such 
a thread, it is necessary to keep dies and machinery which 
do this work in proper condition. 

In the use of hand-tools, and especially the narrow 
receding chaser types of today, it is very important that 
the die stock be clamped to the pipe securely in order to 
obtain good results. A small wrench or plyers should be 
used upon the thumb screws. 

Wavy threads are very often the result of not having 
the die stock securely tightened to the body of the pipe. 
\lso while a very good appearing thread may be obtained, 
it is possible that the threaded end may not be perfectly 
round, thereby causing a leak when screwed into a fitting, 
and especially so when used in connection with air brake 
piping. 

[t is very important that the thread on the pipe be long 
enough to insure a full engagement of pipe and fitting. 
If full engagement is not obtained, loose or leaky joints 
are apt to result; and more than that, vibrational stresses, 
instead of being distributed over the entire thread bear- 
ing, are localized in the two or three engaged threads, 
which frequently result in premature failures. 

In this connection, it should be remarked that the fit- 
ting is frequently improperly tapped and will not permit 
of a full thread engagement. When a fitting of this kind 
is encountered, it should either be retapped or scrapped. 
There is no excuse for supply concerns furnishing such 
fittings, because pipe threads are standardized with defi- 
nite allowable tolerances both for the pipe and the fitting. 
These tolerances are so designed that the maximum of 
one ought to properly make up with the minimum of the 
other, and when this cannot be done with a properly 
threaded pipe, the fitting is non-standard and should not 
be used. 

Of all the economic crimes committed by pipe fitters, 
that of straining into position pipes that must come to- 
gether but through faulty practice are not properly fitted, 
is the most common and the most expensive. Pipe may 
be well bent and threaded, and joints carefully made, with 
little assurance of long life if an initial strain is thus 
needlessly placed on the threads of some connection. In- 
spectors should be instructed to break a union here and 
there on new work, and if the pipe springs to one side, 
they should refuse to approve the job until the pipe is 
correctly fitted. This will save a lot of money. 

The general features brought:out in this paper are an 
endeavor to briefly convey suggestions of the best prac- 
tices to get the greatest efficiency in pipe installations. 
There are limits beyond which material cannot be safely 
used. Good workmanship in fabrication is an important 
factor in getting the maximum out of any pipe. In rail- 
road service, in particular, initial stresses set up by strain- 
ing joints into place due to faulty alinement, improper 
bending, or poor threading, will accelerate fatigue fail- 
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ures and reduce the normal margin of safety in train 
operation. 


(This paper was contributed by the Pittsburgh Air 
Brake Club.) 


Air brake hose coupling gages 


A major portion of brake pipe leakage is due to hose 
couplings. The Committee on Air Brake Hose Couplings 
has made a number of tests on eastern and western rail- 
roads and finds the present standard A. R. A. gages are 
not applicable for removing couplings that are not fit for 
service. In a large number of cases, couplings that pass 
the present standard A. R. A. gages could not be made 
tight under pressure after the renewal of gaskets. 

The following information developed : 

Forty-seven per cent of the couplings examined were 
found to have the diameter of the hole too small to admit 














Fig. 1 


the application of a standard A. R. A. gasket properly, 
as shown in Fig. 1, dimension A. 

Sixty-eight per cent of the couplings examined showed 
that there was a variation in distance from the center of 
the bore to the outer edge of the guard arm from 1/32 in. 
to % in., resulting in the impossibility of proper aline- 
ment of two couplings, as shown in Fig. 1, dimension B. 

Forty-one per cent of the couplings examined showed 
that there was a variation in the distance of the top face 
of the gasket groove from the face of the coupler, as 
shown in Fig. 2, dimension C. 

Eighty-six per cent of the couplings examined showed 





Fig. 2 


that the gasket grooves were not in accordance with 
A. R. A. standards; there being a considerable variation 
below the minimum and above the maximum allowed, as 
shown in Fig. 2, dimension D. 

Forty-three per cent of the couplings examined showed 
a variation in the bend of the lip of the coupling. The 
height of this bend is important in order to permit the 
coupling to come in contact with the flat bearing face on 
lip and guard arm, in order to produce the proper amount 
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of resistance in the coupling against pulling apart, as 
shown in Fig. 2, dimension E, 

Seventy-one per cent of the couplings examined 
showed that there was a variation in the contour of the 
body of the coupling. This contour acts as a guide when 
coupling the heads, and insures proper alinement of the 
gaskets. 

Fifty-seven per cent of the couplings examined showed 
that there was a variation in the grooves and flat spots on 
the guard arm as shown in Fig. 2, dimension G. 

Fifty-four per cent of the couplings examined showed 
that there was a variation between the face of the coup- 
ling and the flat bearing face of the lip. This distance 
controls the compression to which the gaskets are sub- 
jected, when the couplers are coupled, as shown in Fig. 2, 
dimension 7. 

On account of the wide variations from permissible 
tolerances of couplings, as made by various manufacturers, 
and further, realizing the inadequacy of the present 
A. R. A. gages, your committee feels that improvement of 
the gages is necessary, and that closer inspection by man- 
ufacturers and railroads should be insisted on. Since the 
angle cock is the greatest offender in producing brake pipe 
leakage, and is closely seconded by the coupling, any ef- 
forts to reduce the leakage from these points is well worth 
while. 

(The report of the committee was signed by Chairman 
R. M. Long (P. & L. E.), L. G. Plank (Penna.), W. 


Shriver (B. & O.), J. P. Stewart (M. P.), and J. H. 
Glenn (P. & W. Va.), 
Insulation of air compressor steam 
cylinders 
By C. B. Miles 


New York Atwr Brake Company, Omaha, Neb. 


At the Los Angeles convention, in the concluding para- 
graphs of the paper on “More Efficient Air Compressors” 
we called attention to the unnecessary waste of energy 
through the exposed walls and heads of the steam cylin- 
ders of locomotive air compressors. At that time we had 
in mind running a test to measure this loss, but a change 
of position prevented our pursuing this interesting prob- 
lem to a conclusion. It is obvious to the student of air 
brake problems that this heat waste can be materially re- 
duced by insulating the cylinder surfaces in a more com- 
plete manner than is done at present. 

The walls and heads of the 8% in. 150 cu. ft. compres- 
sor represent in excess of 3,400 sq. in. of radiating sur- 
face, a part of which, about 38 per cent, is covered with 
sheet metal and generally a wooden lagging. It appears 
very important to pay attention to radiation losses where 
steam is being used expansively, as is the case with this 
type of compressor. In the second stage, or low pressure 
cylinder, there is a definite measure of steam at reduced 
temperature to do a certain amount of work. As much 
of this energy as possible should be used to propel the 
piston, rather than lose itself through the walls and heads 
of the cylinder. 

If the piston speed is high there are more measures of 
steam to suffer loss. If the speed is reduced, the time 
element comes in, and it is problematical, under certain 
conditions, as to whether the piston makes a full stroke or 
not. 

This compressor is properly designed for economical 
operation, but the steam cylinders cannot be water jacketed 
and expect the best performance which we are just about 
doing when we are fanning these exposed surfaces with 
the equivalent of a 60 mile an hour zero breeze. 
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If the regular service efficiency could be increased five 
per cent we would be the gainer just that per cent of the 
cost of whatever amount of compressed air is necessary. 
The average one thousand engined railroad could take the 
$10,000 saved from that source and reduce their $200,000 
brake system leakage cost to $66,000 (which is the mark 
the Brake System Leakage Committee sets up for us to 
hit), with the expenses of a well equipped air brake super- 
visory organization paid for in advance. 

The Union Pacific through the interest taken in this 
subject by O. S. Jackson, superintendent, motive power 
and machinery, have made some preliminary tests, to 
which they attach sufficient importance to have more 
thoroughly covered the steam cylinders on compressors on 
the last engines ordered, and the advisability of going fur- 
ther with this arrangement hinges on the saving effected 
as against the price of the job. 

We hope the convention will deem it proper to cause to 
be investigated: The efficiency lost from radiation; the 
most effective and economical method of lagging ; the effi- 
ciency loss from initial low pressure; smaller steam line 
and governors than recommended, and the efficiency loss 
from exhausting against back pressure. 


A Convenient pipe bender 


CONSIDERABLE amount of pipe bending is re- 
quired in connection with repairing air brake equip- 

ment on passenger and freight cars. This work can be made 
much easier and speeded up by the judicious location of 
pipe bending machines such as shown in the illustration. It 
consists of a 12-in. air brake cylinder and a substantial 





An inexpensive pipe bending machine 


work table, both bolted to one of the building columns. 
The forming dies used on the end of the cylinder piston 
rod are made from iron or steel, while the dies used on 
the table are made of wood ‘reinforced on the sides 
with metal plates. The fact that the cost of making these 
dies is small, permits the machine to be equipped to bend 
most any curve in a pipe of any size common to railway 
cars. 

















Construction and maintenance 


of cars 


Proper design, stability of employment and location of 


shops and facilities important factors 


By L. L. Yates 


General superintendent car department, Pacific Fruit Express Company 


“WYHE advance made in the last quarter century, 
in railway equipment and its attendant con- 
struction and maintenance facilities is immensely 

ereater than in all preceding time. Volumes could be 
written on the subject of car construction and mainte- 
nance, each requiring a specialist in some particular 
line. The subject is so broad, involving such a di- 
versity of experience, knowledge and training in each 
of its branches, that no one man is qualified to do it 
justice except in a general way and therefore we must 
confine ourselves to a few outstanding high lights com- 
mon to all branches, leaving the detail to be filled in by 
the individual imagination. 

Primarily the railroads are in the business of trans- 
porting freight and passengers, a service which they 
render the public for remuneration and profit. The 
profit is small compared with the extremely large vol- 
ume of business. It is plainly seen then that there must 
be a well balanced ratio between earnings, investment 
and maintenance to produce the profit to which the 
roads are entitled. 

Investment does not fluctuate and can justly be con- 
sidered as the center of the balance while earnings and 
maintenance at either end of the beam must be carefully 
watched. 


Importance of proper car design and maintenance 


Properly constructed and maintained equipment has 
a direct bearing on economical investment and mainte- 
nance costs and railroad service can not be sold profit- 
ably except as such is the case. 

Car movement, organization of shop personnel, loca- 
tion and arrangement of shops and yards and efficient, 
adequate shop machinery and tools are the four most 
important factors in the construction and maintenance 
of railway equipment. 

To construct a thing. cheaply it must be made in large 
quantities; likewise minimum repair costs are contin- 
gent upon quantity. Car movement, then, is the center 
about which the whole program revolves and an ele- 
ment beyond control of any shop or maintenance force. 
The movement of cars is most active when business, in- 
dustry and agricultural enterprises are prosperous. Dur- 
ing such periods we find extensive programs for the 
construction of new equipment and repair facilities, but 
venerally speaking maintenance work is at a standstill 
because equipment can not produce revenue on a repair 
track. On the other hand when there is a general de- 
pression and conditions are not so prosperous there is 
a large quantity of idle equipment which, if it were eco- 
nomically possible to transport to repair points, its main- 
enance could be carried on in the most efficient man- 
ier. Under such an ideal condition shop forces could 





* Abstract of paper presented recently before the Pacific Railway Club, 
San Francisco, Cal. 
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be organized to best advantage, repair work properly 
classified and parts produced in the most economical 
quantity. 

Organization of shop forces and personnel is the 
second important factor which is too often overlooked, 
not alone by railroads, but by others as well. Steady 
permanent employment produces an ideal condition never 
to be hoped for while there is such a wide fluctuation in 
car movement through repair points. 

The selection of efficient workmen and leaders is 
no small task ; for example, during the world war 1,700,- 
000 men representing a fair sample of the population 
of the United States were examined as to their mental 
efficiency. Of these, ten per cent were so low in the 
mental scale that they were unfit for soldiers. The de- 
mands of a railroad upon the individual are quite as 
severe as those of the army. 

When railroad employment is steady and permanent, 
the workman finds himself surrounded by a favorable 
environment, and under constant and careful supervision 
and training more efficient results can be attained. Of- 
ten such conditions are overlooked by the employee and 
in times of business activity he has a disposition to move 
about, due to restlessness under the necessarv discipline 
of organization and he is often tempted in a baseless 
hope of betterment. 

Labor turnover is not altogether a responsibility of 
the railroad. It is one of the phenomena of prosperous 
times. 


Proper location of repair points and arrangement of 
facilities 

The proper location of repair points and the arrange- 
ment of yards, buildings and machinery is such an ele- 
mentary phase of the subject that a layman is qualified 
intelligently to enter the discussion from a standpoint 
of the ideal. However, most of us who have been con- 
nected with railroad service for a lifetime cannot point, 
except in rare cases, to an ideal shop arrangement or 
location. Traffic, available property, and land values 
are to be considered in the selection of a shop location. 

Repair points of any consequence must necessarily be 
located near some large terminal towards which the 
largest number of cars move under load. Such loca- 
tions permit empty cars to pass directly through the shop 
for thorough inspection and repair before distribution 
for reloading. Shops located along the seaboard render 
it possible to maintain a constant supply of cars through 
the repair shop with materials at a minimum cost. It 
is obvious then that property so located is high in value, 
the shop location where available space permits is not 
always best adapted to the purpose. Under such cir- 
cumstances cramped conditions result, reflecting high 
repair costs all the way through the shop operation, a 
condition over which there is almost no control. 
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There is considerable which could be said about the 
proper arrangement of shop buildings and stores of 
repair material. Also ample trackage laid out in such a 
manner as to facilitate the classification of cars under 
repair, permitting the utmost ease in transferring cars 
from one point to another with the least switching ex- 
pense and without fear of jamming the yard. 

Continuous, progressive movement of raw materials 
to the manufactured car part, passing through the shop 
in one direction is of importance in keeping down the 
shop costs. When shop buildings and material stores 
are advantageously arranged, material handling expense 
is at its minimum. MHandling and storage of materials 
is one of the largest of shop expenses when you stop 
to consider that one and one-half carloads of manufac- 
tured parts are handled to make one complete car of 
the refrigerator car type. Handling costs are the low- 
est when the materials are handled the least number of 
times. 

What has already been said about the arrangement 
of buildings and stores is likewise true of the arrange- 
ment of machinery within the buildings. 

When we speak of adequate shop machinery and tools 
we should never lose sight of the word economy. 

Construction and maintenance of railway equipment 
and the upkeep of shop facilities calls into play almost 
every class of mechanical operation. 

Machinery and tools are required which are in con- 
stant operation day in and day out while others are 
either engaged for short periods or are provided for the 
sake of convenience. Shop superintendents, foremen 
and workmen very often overlook the fact that idle ma- 
chinery never assists in lowering manufacturing costs. 

Many times there is a tendency to manufacture parts 
which outside manufacturers could supply at less or 
no greater cost. Assuming that the price is reasonable 
it would be better policy to purchase such parts from 
outside concerns who specialize and produce the article 
under the supervision of trained experts and who have 
the best machinery adapted to the purpose. Experiments 
are costly except that it is definitely known that the ar- 
ticle can be produced and economy effected. 

Another factor in low car construction and mainte- 
nance costs is the concentration of workmen perform- 
ing identical operations. Keeping a workman con- 
tinuously busy on one operation to which he is thor- 
oughly trained and limiting the area over which he 
operates is of great importance. 


Repair work should be thoroughly done 


What has previously been said deals largely with con- 
ditions over which the construction and maintenance or- 
ganization may or may not have control. There are, 
however, many minor factors in maintaining equipment 
over which the organization can exercise perfect control. 
For instance each unit whether it be man, machine or 
building can perform its work thoroughly enough to 
keep the equipment on the road and not in the shop. 
Equipment must be repaired and maintained but the ex- 
tent of maintenance is directly governed by the quality 
of work performed. 

Carelessly constructed or repaired equipment causes no 
end of trouble and expense in train operation once it 1s 
loaded and on the road. A repair costing but a few 
cents at the shop can cause several hundred dollars in 
train delav if failure occurs but a few miles away. 


Important points to watch when repairing refriger- 
ator cars 


In the construction of the refrigerator car it is emi- 
nently necessary that more care be given than in the 
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construction of other freight equipment. It is first nec- 
essary to select the best of the materials, particularly 
in the superstructure, which as you know, is the only 
part of the car that materially differs from other freight 
cars. 

The lumber must be well seasoned to prevent shrink- 
age when framed and assembled. The efficiency, quan- 
tity and application of the insulation is of the utmost 
importance, and has caused more thought than any 
other one feature entering in the construction of the 
refrigerator car. It will readily be seen, on account 
of the belt rails, sills and carlines, the difficulty encoun- 
tered to maintain the continuity of the insulation, which 
is highly desirable. 

Particular care is taken in the application of the in- 
sulation to the car, to see that it is not only securely 
applied, but all parts protected, and vertical dead air 
spaces frequently blocked to prevent circulation within 
the walls, which, if not prevented, would assist in the 
absorption or radiation of heat. 

The insulation in the floor of the car, which by the 
way is highly important, is more susceptible to damage 
or deterioration due to the misuse of equipment, such 
as driving nails or spikes into the floor to brace load, 
loading ice or commodities requiring ice in packages, 
and other commodities which later require the washing 
of floors, with the result that moisture will penetrate 
the insulation, affecting not only its efficiency as an in- 
sulator, but also the floor timbers, causing rapid decay 
or deterioration. 

The floor insulation itself should be as near water- 
proof as practicable, without impairing its efficiency as 
an insulator, and when applied should be well coated 
with an odorless waterproofing compound, with a melt- 
ing point of not less than 175 deg. F. and must be pli- 
able at zero—highly adhesive when hot and not sticky 
when cold. This requirement is necessary to meet the 
extremes of temperature to which these cars are sub- 
jected. This waterproofing compound should be liber- 
ally used around side walls at the floor line to prevent 
capillary attraction in the side wall insulation. 

Side and end sills should be thoroughly coated after 
framing, with red lead and oil, or some other preserva- 
tive of equal merit. 

It is also necessary to minimize, if not entirely elimi- 
nate the use of bolts through the insulation, as they af- 
ford direct channels for the transmission of external 
temperatures. 

The main floor should be of select vertical grain lum- 
ber, with edges laid in white lead and oil and coated 
with raw linseed oil. Other parts of the interior of 
the car, should receive one coat of raw linseed oil and 
two coats of waterproof varnish. The floor, side and 
end lining around ice bunkers should receive a coat of 
mineral paint carrying high percentage of raw linseed 
oil to prevent decay from condensation. 

There are approximately 140,000 refrigerator cars in 
the United States, the majority of which have been con- 
structed in recent vears, and are built in accordance with 
recognized designs, suitable for the business for which 
they are intended. There are, however, many older cars 
that are receiving general repairs to make them conform 
to modern methods of construction. 


Methods of repairing refrigerator cars 


The Pacific Fruit Express Company owns and oper- 
ates in excess of 33,000 refrigerator cars of the most 
modern type, and to maintain them in a high state of 
efficiency, each car as it returns to California after a 
trip east, before being placed for loading, as a rule 
passes through one of our shops, whether or not it is 
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in need of repairs, where it receives the most carefui 
inspection by specially trained men, and any defects dis- 
covered are plainly marked with chalk and written up 
on inspection card which is placed on the car door. Fol- 
lowing these inspectors, are repair men, who are trained 
and skilled in their respective crafts making any repairs 
necessary. Car cleaners thoroughly clean the ice bunk- 
ers and the body of the car, and if the car contains oil 
spots or other foreign matter requiring washing, this 
work is done by another class of workmen. Interior 
walls and the ceiling, if in need of revarnishing, are 
attended to by painters. 

\fter all this work has been performed, inspectors 
make an after inspection to see that the repairs have 
been properly made and that the car is in safe and 
serviceable condition, particular care being given to the 
side doors to see that they are perfectly tight. The 
side doors are then closed and sealed with a heavy wire, 
and the ventilators set in an open position, permitting 
thorough ventilation. 

This work is all performed in what we classify as the 
light repair yard. Any cars requiring extensive re- 
pairs are switched to the heavy repair yard, or recon- 
struction shed where we employ men specially skilled 
in the art of rebuilding refrigerator cars, where any 
of the wood parts or insulation showing decay is re- 
moved and replaced with new material, special care be- 
ing given to the renewing of insulation in a workman- 
like manner to see that the vulnerable points are pro- 
tected. This work is under the supervision of foremen 
who have had years of experience in refrigerator car 
maintenance, and who are cognizant of the functions of 
the refrigerator car, which are considerably different 
from other types of cars. 

No doubt you are all familiar with the location and 
volume of perishables shipped from Pacific Coast points, 
which include California, Oregon, Washington, Idaho 
and Arizona and the West Coast of Mexico, rendering 
it impossible at all times to pass cars through our main 
shops, in which event we have inspectors and repair men 
at the principal loading centers to clean thoroughly and 
make minor repairs and on cars requiring heavy or gen- 
eral repairs, they are forwarded to one of our main 
shops. 

In view of the fact that thousands of carloads of 
perishables are hauled annually from Pacific Coast points 
in Pacific Fruit Express equipment, it necessarily fol- 
lows that each of its 33,000 cars receives inspection and 
repairs an average of seven times a year which aids con- 
siderably in reducing car failures. 

The construction and maintenance of railway equip- 
ment, like most other things of this day and age, does 
not escape the study of the technical mind. Members 
and various parts are theoretically designed to withstand 
‘ertain forces. These members must be connected to 
me another. Rivets are the usual connecting medium. 
[he designer is staking his whole computation on care- 

ul riveting and it is obvious what occurs when defective 
ivets are driven merely with the intention of plugging 
1 hole. What applies to rivets equally applies to weld- 
ng and blacksmith work. 

Consideration must also be given to cleanliness and 
the proper care of scrap and usable materials not par- 

icularly from the standpoint of general shop appear- 
nee, but because workmen can perform their work 
more efficiently when an orderly condition prevails in 
he shop. 

In conclusion let us bear this thought in mind; that 

is our first and foremost duty to keep the equipment 

n the road, in which event the other troubles will care 
‘or themselves. 
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Cause and prevention of hot 


boxes* 


By A. G. Hill 
Foreman, car department, F. W. & D. C., Ft. Worth, Texas 


OURNAL boxes run hot from various causes. The 

principal defects are inferior material used in journals, 
journal brass and journal brass lining; worn and untrue 
wedges ; untrue seats in the journal boxes; missing and 
worn dust guards; inferior packing; lack of proper lubri- 
cation ; hard spots in journal brass lining ; untrue journals ; 
worn fillets and worn collars, and cracked lining or a 
broken brass. A broken brass is usually caused, by the 
brass being too narrow or too small for the journal, caus- 
ing it to spread and break in the center, resulting in a hot 
box. All brasses should be checked before they are lined 
to see that they are the proper size. Linings should be of 
the proper thickness and checked again to see that they 
are of the proper dimensions. Lining should be free of all 
blow holes and should be tight in the brass, as a loose lin- 
ing in running warm on a bearing will often turn out of 
the brass, causing a hot box. Blow holes often have 
small shavings in them, or a cinder, or a grain of sand 
will get in the hole and cause friction which results in a 
hot box and often a cut journal, resulting in the expense 
of changing the wheels, as well as delaying the car and 
lading. It also causes unnecessary switching and usually 
a disatisfied patron. The relining of journal brass in the 
ordinary railroad shop is false economy. One reason for 
this is that it is generally thought that most any copper- 
smith helper or apprentice can do the job. The lining is 
usually melted from the old brass which has more or less 
scrap metal, sand and cinders in it and is not properly 
skimmed. This sediment in the lining causes hot boxes, 
as the lining is not properly poured in the brass. Burned 
babbitt and babbitt not properly mixed leaves hard and 
brittle spots, this also causes hot boxes. 

Inspection of journals and brasses should be given close 
supervision before applying, to see that the journal is in 
perfect condition and free from all pits, scales and cuts; 
that the journal does not have high and low spots or any 
hard or crystalized spots, and that the brass has a perfect 
fit on the journal. The inspector should also see that no 
dirt, grit or waste is left on the journal before the brass is 
applied and that the wedge is in place and fits the brass 
and box. After doing this, pack the box in the follow- 
ing manner: Take new, or properly renovated packing, 
make a plug and insert it in the back of the box. The 
ends of the plug should be well pointed. Tamp tightly, 
so the plug seals up the opening in the box, to prevent 
dirt or any foreign matter from getting in and also to 
prevent the oil from running out. Then apply the pack- 
ing loosely out to the collar and half way up the journal. 
Make another plug, insert it down in the box with one 
side of it under the collar extending up to the center of 
journal, tapering it down at 45 deg. and out to the end of 
the box. Then apply a little oil to insure prompt lubrica- 
tion as the journal warms up. 

This is the time to fight the hot box and if the above 
plan is carried out in applying wheels, you will have no 
hot boxes off your repair tracks. 

Proper inspection of journals and brasses as well as 
packing is made in the following manner: First, examine 
the wheel and if oil has been running out on the wheel, 
this is a sign that the box has been giving trouble, or is 
going to. As a general rule the appearance of oil on a 
wheel indicates that the packing was not shoved back to 





* Abstract of paper read at the April meeting of the Texas Car Foremen’s 
Association, Fort Worth, Texas. 
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make a close fit around the shoulder of the journal so as 
to lubricate the journal and seal up the opening of the box. 
Then open the box lid and if the journal looks black or the 
packing is dry, examine the journal with a sharp pointed 
hook. Ii the journal is rough or cut, the box should be 
jacked, the brass removed, and the brass and journal 
given a thorough inspection to locate the trouble. Apply 
the necessary remedy, which is usually a new brass and 
packing and in many cases, shopping for a new pair of 
wheels. 

There are other causes for journal boxes running hot, 
such as rough handling in switching, knocking brasses 
and wedges out of place and the brass jumping up so that 
waste grabs get under the brass. Any of these will cause 
a box to run hot very quickly. Sometimes trainmen de- 
rail cars out on the road and the brasses are turned over 
or otherwise thrown out of place. This catu:ses hot boxes. 
Many times the train crews do not report a derailment in 
order to avoid explaining how it occurred. 





Protector for paint sprayers 


HE growing use of paint spraying machines has 

confronted the railroads with the problem of 
adequately protecting the workmen against the fumes 
and mist of paint thrown off during the operation. To 
protect the workmen against this undesirable menace, 
many types of masks have been devised. The chief 
objection to many of them has been that they are too 











Painter fully protected for paint spraying 


heavy and bulky for complete comfort to the painter. 
The protector shown in the accompanying illustration is 
not only light in weight but serves the dual purpose of 
guarding the painter against the paint mist and of pro- 
tecting his clothes. It is made of heavy canvas, stitched 
up the sides, with an air opening at each side at the top. 
The operator looks through a 6-in. by 8-in. glass set in 
a metal frame. This protector is simple to make, at a 
minimum cost. 


Improved hook for removing 
journal packing 
By Jos. C. Coyle 


N oiler at the Denver & Rio Grande Western car 
shops, whose job it was to remove the packing from 
the journal boxes of cars being rebuilt, found that the 
packing hook used tended to paralyze his right hand, by 
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cutting off the circulation. This was because the ring 
shaped handle of the packing hook had evidently been 
made without a thought of comfort or efficiency. A few 
moments at the blacksmith shop, together with the use of 
a sharp pocket knife and a discarded piece of hose, soon 
changed the tool into a handy one, with a comfortable 
piston grip. It was found that the improvement greatly 
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The old style packing hook is shown at the left, the improved 
hook at the right 














facilitated the work and protected the workman’s hands 
from harm. 

After reshaping the handle of the hook, which was made 
of a 3@-in. steel rod, an air hose was cut to a suitable 
length and simply slipped over the handle, the crook hold- 
ing it firmly in place. A second section of hose was 
slipped on the rod from the point which made a sliding 
grip for the other hand. 


Device for revolving axles on a 
straightener 


ag in the sketch is a device for revolving axles 
on a Watson-Stillman axle straightener which is 
being used in the wheel shop of the Lehigh Valley at 
Sayre, Pa. The use of this device has eliminated the 
services of an extra man for this job, all of the work of 
axle straightening now being performed by one man. 
Referring to the sketch. an air motor equipped with a 
flange belt motor is secured to the carriage of the axle 
straightener by means of two hinges. A belt is passed 


Axle Axle. 





























\F Air Hose 


Sketch showing the application of an air motor for revolving 
car axles on an axle straightener 


around the axle and pulley of the air motor, the weight of 
the motor keeping it taut. The axle to be straightened 
is placed between the centers as shown. As the air motor 
revolves the axle on the centers, the operator takes a piece 
of chalk and marks the part of the axle which turns out 
of line as it revolves. The chalk marks enable the opera- 
tor to tell at just what points the axle needs to be straight- 
ened and it can be used as a guide when the axle is placed 
between the dies of the machine. This operation can be 
repeated at any time during the straightening process so 
that it tends to provide greater accuracy in straightening 
axles. 
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Progressive car repairs at Little Rock 


Material delivered to fixed stations and cars moved from 


station to station—Marked reduction in cost effected 


N the freight car department of the Missouri Pacific 
shops at Little Rock, Ark., the progressive system 
of freight car repairs has been adopted with excel- 

lent results in the reduction of rebuilding costs. In con- 
nection with the progressive system, a scheduling and 
routing plan similar to that employed in the locomotive 
department of the same shops has also been adopted in 
this shop. 

[n the rebuilding of freight cars under the progressive 

system, the material is delivered in advance, the cars to 
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10 cars a day are turned out. 
each station is as follows: 


The work performed at 


First operation, Stripping and dismantling cars, 
12 Laborers. 
Second operation, Rebuild trucks, 
2 Truckmen 
3 Helpers 
Third operation, Apply draft arms to center sills, stake pockets 
to side sills, assemble center sills to truck bolsters. 
4 Carmen 
2 Apprentices 


Cars 













Progressive method of handling and rebuilding freight cars at Little Rock, Ark., on the Missouri Pacific 


be repaired being stripped in the yard. Such parts as 
are reclaimable are reclaimed and delivered to their re- 
spective positions on the repair line. The trucks are 
rebuilt on an inbound truck track. The endeavor is to 
keep trucks for 25 cars constantly in advance of the 
Car men. 


\s the trucks are completed, they are moved across 
a transfer table so constructed as to carry either single 











Fourth operation, Bolt down side and center sills, apply sub- 
sills, crossties and cylinder blocks, 
5 Carmen 
2 Apprentices 
Fifth operation, Apply end sills and truss rods, 
4 Carmen 
1 Apprentice 
Sixth operation, Apply couplers and outside brake beams, 
2 Truckmen 
2 Helpers 
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‘ Second operation—Assembling sills, draft arms and stake pockets 
. 
t trucks or a complete car body from which it has been Seventh operation, Apply safety appliances and air brake, 
iound unnecessary to remove the steel center sill. : 
‘ These cars then start on their movement down the — 
4 erection track, and progress in specified moves from Ce ogeeenee, Lay and spike decking, 
" position to position, with the material for each opera- i ne aseay 
m tion stored immediately adjacent to the position con- Ninth san Pai : 
: cerned. In repairing flat cars, the operations on which  ~*™ egw sn aint gad stencil, 
are here described, a move is made every 45 min., and 1 Helper 
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The total man-hours consumed per day per car are 
38.4. With the present number of men, however, it is 
felt that three laborers can be removed from the strip- 
ping gang, and with the receipt of the Dayton spike 
driver for nailing decks, one man can be removed from 
this operation. 

The handling of material from the wood mill to the 
freight car shop operates on schedule to insure prompt 
delivery and eliminate any delays. The old method of 
building freight cars by delivering the necessary ma- 











Truck transfer table for moving repair trucks to the erection 
track 


terial to each car where it was jacked up on the line was 
costly. A cost check at this time reveals a 38 per cent 
reduction in the cost of rebuilding cars, brought about 
through installation of facilities for promptly handling 
material and elimination of hand labor wherever possi- 
ble ; such as conveniently located air hoists, air drills and 
reamers, motor-driven socket wrenches, car pullers, etc. 
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carrying of a two years’ record of performance for 
reference, visualizing complete data, such as the “in 
Shop” date, the scheduled date out of shop, and the 
actual date of delivery, together with clear indications 


of any departments responsible for delays incurred dur- 














The tenth or final operation of stencilling 


ing the shopping period. The progress is indicated by a 
line, in a single color if the progress is normal, but in 
a changed color at any time that a delay is experienced 
in the scheduled progress of the work. This color in- 
dicates the departments responsible for the delay. A 
more complete description of the scheduling system, as 
it 1s applied in the Little Rock locomotive shops, will 
appear in a later issue. 


CosT OF FUEL 1N 1925.—The average cost of coal to the rail- 
roads in 1925 was $2.72 per net -ton, as compared with $3.03 in 
1924, according to the Interstate Commerce Commission’s 
monthly statement of the cost of fuel for road locomotives in 
freight and passenger train service (charged to operating ex- 
penses) for Class I roads, not including switching and terminal 
companies. The cost ranged from $1.78 in the Pocahontas region 
to $4.66 in the New England region. In December the average 
cost of coal was $2.63, as compared with $2.83 in December, 
1924. The roads consumed 97,477,842 net tons in 1925, as com- 
pared with 97,917,613 in 1924, and the total cost of coal was 















































Freight car progress board at the Little Rock, Ark., car shops 


One of the features of the scheduling system which 
is applied to both passenger and freight car repairs at 
the Little Rock shops is the master progress chart of 
new design. This chart is so constructed that it operates 
on rollers carrying a continuous roll of drawing paper 
20 in. wide and 50 yards in length. This permits the 


264,747,386, as compared with $296,790,900 in 1924. The 
average cost of fuel oil for the year was 3.13 cents per gallon. 
as compared with 2.78 cents in 1924, and the roads used 65,277,735 
gallons, as compared with 58,355,823 in 1924. The total cost of 
coal and fuel oil for the year was $330,025,121, as compared with 


$355,146,723 in 1924. 
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Pennsylvania 


engine terminal 


East Altoona 


Over 200 freight locomotives turned daily—Method of 
handling work on sidings and in house ~ 


Part II 


tanks are located along the west section of the 

enginehouse. The largest tank has a capacity of 

183,000 gal., while the two smaller tanks each have a 

capacity of 35,000 gal., which gives a total water storage 
of 253,000 gal. 

The power plant located at this point supplies the 

enginehouse layout with hot and cold water, steam, air, 


A WATER pumping station and three large storage 





A general view of the machine shop looking towards the 
blacksmith shop 


electricity and hydraulic pressure, as well as air to the 
classification yards. 


Storage sidings 


he storage sidings are located just east of the engine- 
house, one on each side of the layout. The siding on the 
northern side is for west bound power which has a storage 
capacity for 75 locomotives and that on the south side is 
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for east bound power which has a storage capacity for 
60 locomotives. Each storage siding has two work pits 
approximately 200 ft. long, where underneath repairs are 
made. Each siding is provided with an emergency service 
building containing necessary tool equipment, oil supply 
and working material stock bins. A main service building 








A corner of the machine shop, showing a group of the engine 
lathes 


is located at the west bound siding. This contains an office 
for the supervision and clerks and a complete set of piece- 
work charts for use in connection with the work origi- 
nating on the storage sidings. 

An emergency hospital car is located just west of the 
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service building on the east bound siding. This car is 
fully equipped with 20 hospital cots, a stove, sterilizer, 
surgical instruments and medical supplies. All accidents 
occurring anywhere in the enginehouse layout are first 
treated in this car. One of the clerks working in the main 
office has received instructions from the local hospital as 
to the proper way to give first aid to all classes of injuries. 

A 110-ft., three-point suspension turntable is located at 
the extreme eastern end of the engine terminal. This 








The inspection pits looking toward AL tower at the western 
end of the layout 


table is used to turn the power before it is placed on either 
of the two storage sidings. 


Organization of employees 


The figures for the month of December, 1925, show 
that a total working force of 1,134 men were employed 
at the East Altoona terminal. Table II shows the dis- 
tribution of the working force according to tricks and 
crafts. During the first trick, 566 men were employed 
of whom 229 worked in the enginehouse and 283 on the 
outside; during the second trick, 311 men were employed, 








The blacksmith shop 


142 of whom were in the enginehouse and 159 on the 
outside ; during the third trick, 257 men were employed, of 
whom 81 were in the enginehouse and 163 on the outside. 

There were ten gangs in the enginehouse during the 
first trick ; seven of these were machinist gangs, two were 
boilermaker gangs, one was made up of carpenters and 
tender repairmen and one was the boilerwash gang; during 
the second trick there were five gangs, four of which were 
machinist gangs and one a boilermaker gang; during the 
third trick there were two gangs made up of machinists, 
boilermakers, pipe fitters, etc. During the first trick one 
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of the machinist gangs is known as the miscellaneous 
gang, which repairs feedwater heaters, stokers, gage 
cocks, water columns, piston packing and inspects wedges 
and the locomotive machinery. These men are all speciai- 
ists in their work. 

On the outside of the enginehouse there are 12 gangs 
on the first trick and eight each on the second and third 
tricks. These gangs are located at the locomotive storage 
sidings, ash pits and inspection pits. 

Space will not permit the analysis of the duties of each 





Table II—Distribution of working force at East Altoona 
engine terminal by tricks and crafts 


) 


Total 


t 


YS 
=> 
o 
; 
wie 


EE EE a ee 
MEIN oes cou cke tales ens cuoxerernys Wc eis vela eis 
SI ss oo ak Soa a aie'a aes 6's 
Gang foremen, special duty.......... 
OS ear rere oa 
TE INO NIIOT oooas.<. 5.0. 0'0-s.0ie.sieveie sais 
PARECHINIGE BPDTENE CE. ...2..0000500 000 
WACCe WOT IMEDECIOF «5.5.5.5 665 5:00 ces 
I acne 2a aps Ug. S's knots in 
ee Ree ere 20 


oO 


29 


DRO Ue LO 
ecosoocoHtntn 
SCOOSSOOKN AS | w 


RMN SPE cL Sar oie ea acaiena'anecaloin i 1 
AGSIeME TOFEMENR. ... 6. .sice ce cces 1 
RAN UONOMIIONE 55 oii: 0s 01a 6'e, wace'sww os aha 10 
II ie ooo vise mates skew ees 69 


inal 
co 


Lea) 


re) 
° 
$i 
Bs, 
wn 
oe 
ia 
io) 
— 
a=) 
re) 
Sa} 
nan 
Yu 
+ 
Lb 
SORT TONWSWNDNK KP HOWWOOUUNHH 


Machinist apprentice... .........620%. 6 
eee ee eee eee 1 
BowerMamer PEWES 0.5005 <6 ccna 2 
Boilermaker helper appren............ 
I earner eer 
RENO: MI fo o'5:5.04 6 o(Sinrs 0) si ene. d)0.0 
Locomotive inspectors. ............0. 
Rees ee or 
Pipe HHO REIMENS.<...< 05050 css ees 
Tender rTrepairmen........... 6.2.2. yaks 
Tender repairmen helpers........... 
ee a Te 
POU occas casa asetsersnieivigih «eieioea oa 
SS Oe OC ae Nee een ee 


_ 
SCR ROT OCLWNNDNKHKOWDWDCOOOANM 
ibe hea 
ee ee ne) 


NOM MKS DOr Us 


~ 


Rares eee eee 


DT sco eed. caarse ee a eset ee 


Yard gangs 


Mantatart TOCA. 5 << 666s 6 nce scia eos: 
ee ee a ae 
Gang leader, ashmen............... 
Gang leaders, laborers.............. 
RS Ee are ree 
PRGCUIMISE NEIBCTE occ ciscie ss ce ces ves 
Machinist helper apprentices......... 
Machinist apprentices............... 
Ee a ea rare a ia 
Boilermaker helpers ................ 
Locomotive inspectors .............. 
NOE. = hs cin lars ei@aiinisins w0.te.<,6) 08. 
Electrician helper apprentices........ 
a, 
PUGMDCTS. 2.000 SRT Fr ene 
eR ER a ora cate aseice soa einro'e) 320. 4.0: 
Pipe fitter apprentice helpers........ 
ey AMID a 6.4.c 60:65 0.000.890 4.4 
TUPNtADIC GPETALOTE «x... cece cccnscs 
Stationary GRGMEETS «.. onic .s ccc ceee 
Statiettary . HPEMIEN. 2... 6c cee eees 
NS ie f cy hhc (S-< forar'ni'a e-dihcAS os 
Blacksmith helpers «..........--0008 
OS rr re re 
Capperamith Helpers ... oo... .0cscces 
Sheet metal workers. ..........0.0. 
Toolroom attendants eRe soncloh Baie 
NPI ara a So 5 cians risite9a15-minne a aaein oe 
NIN Sat Tavapniat ais ciate vo a Wine pie aus icin ois ay 
Locomotive preparers .............. 
SNNGN: “MESEMGRINS 20... 5 6s cesses sseeis 
RI cra ae chee Gccis, suce wyere eb etgco ace Biba 
EPI atclenaiera Sie. snccsiets Sialsinaretare aie aleiduois 
MONE EMUNOED oss os n.500- 0541-6 hore cwie 05s 
ee ee ee 
NNN raat eis Daven op eicucr ein carnpwiarave arse ele 


bo OO & DO DO UO WO LO bo Ut 


t 
ns ton) 
ue 
_ 


Nou 
2 bo 
w © 
bob 
wt 
_ 
NO 
NMP MoT wud 


_ 
= 
i) 
_ 
bo 

a) 


bo 
we 
_¢ 
—) 


IIMS WAR RUNNER 


— — & 


tod 


= bONT 

DO & DOD ND bo & Ne Ge DODD BUT DD Un bo ID bo I SO Ue 
_ 

DO DNONWRWNK OCR RK He ke he 


Rod 

COM ORNIND RENE OOH RH Re Oe 
_ 
ww 
= 





gang at this terminal. The duties of the men at the 
inspection pits are of interest as these men are all special- 
ists. There are 11 inspectors on each trick divided as 
follows, six outside and three underneath machinery in- 
spectors, and two air brake inspectors. The duties of the 
outside machine inspectors are to examine all external 
machinery and the tender; underneath inspectors inspect 
all machinery of a locomotive accessible only by the us¢ 
of a pit, gage, test and adjust the water scoops and assist 
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the air inspector in the cab in testing the brake equipment. 
The duties of the air inspectors are to test all air equip- 
ment, the stoker, the feedwater heater and injectors. They 
make all light repairs, such as changing feed valves and 
air compressor governors and adjust the bell ringers and 
the driving and tender brake cylinder piston travel. One 
air inspector works in the cab and operates the brakes, 
stokers and feedwater heater, while the other on the 
ground inspects the brake rigging, checks the brake piston 
travel and makes necessary light repairs. One machinist 
is assigned at the inspection pit to oil and adjust the 
wedges. Another machinist, who is known as the cab 
inspector, looks after the certificates, gage cocks, etc. He 
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The west end of the air brake instruction room, showing the 
triple valve test rack at the left 


also directs the movement of the power to the storage 
yards and acts as an extra supervisor when needed. The 
headlights are not examined at the inspection pit as this 
work is done on the storage sidings. In addition to the 
workmen already mentioned, there are located at the 
inspection pit a box packer for grease cellars, a man who 
sponges the engine trucks, trailer and tender journals, 
two grease cup fillers, one tool boy who removes surplus 
supplies and tools from the locomotives, one lamp filler 


who cleans and fills all lamps and one front end boiler 
inspector. 

[t will be noticed in Table II that 20 extra hostlers are 
listed as part of the office force during the first trick. 
(he names of these hostlers are carried on a crew board. 
hey are called for duty in rotation. The purpose of these 
xtra men is to fill in vacancies caused by absence. They 
ire also called when the regular forces are not able to 
handle an emergency situation caused by an exceptionally 
arge number of locomotives arriving at the terminal. 


he extra hostlers average six days a week. 


Method of handling locomotives through 
East Altoona terminal 


The locomotives enter the enginehouse layout at AL 
wer, located at the west end of the terminal. The arrival 
me of a locomotive is taken at this point. This tower is 
perated by a switch attendant, under the supervision of 

» inspection pit foreman. Engines from the west are 


directed to the two inspection pits south of the coal trestle 
and those from the east to the pits north of the coal trestle. 


he locomotives before they are moved onto the inspec: 


tion pit are washed by two men. Located at the inspection 
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pit are two hostlers, one for each of the two tracks, who 
move the locomotives onto the pits and take them to the 
ash pits. 

The inspectors make out their work reports after the 
locomotives are inspected and these are attached to the 
enginemen’s work reports. The reports are then checked 
and notations made on them of the repairs made by the 
inspectors. The reports are then sent through a pneu- 
matic tube to the enginehouse foreman’s office where the 
necessary work charts are made out and the whole turned 
over to the work distributor located at this office. The 
average time for inspection is 12 min. for each locomotive. 

Before a locomotive is moved from the inspection pit, 
the cab inspector marks the destination of the engine on 
the back board on the left side in the cab, using the fol- 
lowing code: 

O.K.S.—Fire up and place on siding 
O.K.H.—Fire up and place in _ house 


F.O.S.—Fire cut ard place on siding 
F.O.H.—Fire cut and place in house 


In connection with this code a list of 40 numerals is 
used, each to designate one of 40 important jobs com- 
monly encountered in the engine terminal. For example, 
OQ indicates “Firebox leaking”; 1 indicates “Flues leak- 
ing”; 9 indicates “Dry pipe work” and 39 indicates 
“Change water in boiler.” 

If, for instance, the cab is “F.O.S. 1,” this means that 
the fire should be dropped and the locomotive placed on 
the siding on account of leaking flues. The foreman at 














A replica of a locomotive boiler head fully equipped with dif- 
ferent types of air brakes, together with cut sections 
of accessories commonly found on a boiler head 


the inspection pits notifies the work distributor by tele- 
phone as to whether the locomotive will be placed in the 
house or on the siding and the nature of the repairs. The 
inspection pit hostler then places the locomotive on the ash 
pit where it is taken in charge by an ash pit hostler. 
Before returning to the inspection pit for another loco- 
motive, the hostler makes a notation in a record book of 
the condition of the fire, the amount of water in the boiler 
and the steam pressure. The purpose of this record is to 
protect the inspection pit hostler in case of damage to the 
locomotive caused by low water. 

The ash pit hostler cleans or drops the fire, according 
to the code notation in the cab, and moves the locomotive 














444 


to the coal trestle, where it is coaled and sanded, after 
which the tank is filled with water by the hostler. He 
then moves the engine to the 110-ft. turntable located at 
the extreme eastern end of the terminal, where the loco- 
motive is turned and placed either on the west or east 
bound siding, as the case may be. The average time of 
the locomotive from AL tower to its arrival on the storage 
siding is 1 hr. 55 min. 


The work done on the storage sidings 


During the first- trick, the organization of the west 
bound and east bound sidings consist of two machinists 
and one hostler gang and one machinist and one hostler 
gang, respectively. The second and third trick organiza- 
tion is the same, except that the west bound siding has 
only one machinist gang. Each siding is provided with 
a pit for underneath work. The class of work done on 
the locomotives in the storage siding is as follows: Setting 
valves, closing and renewing rod brasses, renewing main’ 
rod bushings, driving springs, brake rigging, piston pack- 
ing and other miscellaneous work. In addition, the 
throttle, stoker, feedwater heater, boiler checks, grates, 
arch tubes, arches, or any other work requiring the fire to 
be removed and the locomotive blown down. The loco- 
motives are repaired by two boilermakers and helpers and 
one machinist stationed at two tracks equipped with 
steam and water for making repairs and firing up. The 
tracks are located parallel to the eastern end of the coal 
trestle. The duties of the hostler leader on the storage 
sidings are to see that the locomotives are sorted and 
finally placed on the siding in rotation according to the 
time each will be available to take care of the coal and 
water and to check any terminal delays. In other words, 
after a locomotive has been repaired, the hostler is re- 
sponsible for its leaving the terminal on time. 


Method of handling repairs in the enginehouse 


When a locomotive, due for a boiler wash arrives at 
the inspection pit it is placed in the house by the ash pit 
hostler. Other work which necessitates a locomotive 
going into the house includes wheel and driving box 
repairs, renewal of crown and staybolts, broken frames, 
removal of superheater units and the renewal of a center 
deck casting or a cylinder. 

The machinery, boiler and tender of a locomotive in for 
boiler washing is examined by the various inspectors, who 
are governed in their work by the Pennsylvania Loco- 
motive Maintenance Instructions. The inspectors’ re- 
ports are sent to the work report clerk in the main office. 
It should be noted that the valves and cylinder packing 
are not examined at this time or at any set period, but 
only when reported on the inspectors’ or enginmen’s work 
reports. 

The 50 stalls of the enginehouse are divided into three 
sections, 42 of which are for heavy repairs, four for tank 
work and four for drop pits. The 42 stalls are divided 
among four machinist gang foremen on the first trick 
and two each on the second and third tricks. After all 
repairs have been made, the locomotives are fired, tested 
and then passed over to the inspection pit where a 
thorough inspection is made before they are placed on the 
storage tracks. Any work found by this inspection is 
completed on the storage tracks. The ash pit hostlers 
move the locomotives out of the house. 


Method of dispatching power 


The work distributor keeps the engine dispatchers 
posted as to the condition of the power and when it will 
be available for service. The dispatchers usually know 
about two hours in advance when the locomotives can be 
ordered. Specific locomotives are not ordered by the 
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This form shows the movements of the locomotives through the terminal for a 24-hr. period 








awe 2-45 wwe 


» ASSAY? 








Jury, 1926 


transportation department, but instead this department 
places an order to haul a certain tonnage train over a 
designated division. The engine dispatcher selects the 
locomotive or locomotives suitable to haul the train. In 
leaving the terminal, the engine crews must pass the 
storage track foreman’s office at the time specified in the 
call. 

A clerk in the engine dispatcher’s office fills out what 
is known as the M.P. 99-A sheet which is a complete 
record from midnight to midnight of the movements of 
all locomotives by divisions at the East Altoona engine- 
house. This form, which is shown in one of the illustra- 
tion, is standard on the Pennsylvania System. It is 
divided into two parts, one a complete record of the loco- 

















This test rack, which is located in the air brake instruction, has 
a brake pipe volume equal to an 80-car train 


motives arriving and the other a complete record of the 
locomotives departing. Columns 1 and 2 are self- 


explanatory. Column 3 shows the time the locomotive 
departed from the originating terminal, and column 4, the 
time of arrival at the destination yard. These columns 


are filled out from the engineman’s time slip. Columns 
5, 6 and 7 need no explanation. Column 8 is taken from 
the engineman’s time slip and column 9, or the road time, 
is the difference between columns 3 and 4. Column 10 
shows the arrival at the pit track, which time is taken by 
the switch attendant at AL tower, where the locomotives 
enter the jurisdiction of the mechanical department. 
Column 11, or the time from the destination yard to the 
pit track, is the difference between columns 4 and 10. 
Column 12 shows the time at which the locomotive be- 
caine available for maintenance work, either in the engine- 
house or on the storage tracks. It is obtained by the 
lower turntable operator. Column 13, or the time from 
the pit track to the enginehouse, is the difference between 
olumns 10 and 12. Column 14, or the time ready for 
ervice, indicates the time after which the locomotive 
nay be ordered, and is furnished to the dispatcher by the 
vork distributor. Column 15 indicates the time from 
he arrival at the enginehouse to the time ready for service 
ind is the difference between columns 12 and 14. Column 
6 shows the total time from the arrival to the pit track 
) the time ready for service, which is the difference 
etween columns 10 and 14, or the total time required 
the motive power department to pass the engine 
rough the terminal and have it ready for service. In 
olumn 17, remarks may be noted to show any unusual 
ditions which detain the progress of a locomotive as 
it passes through the terminal. 
Column 18, or the time offered, is the time that the 
ork distributor offers the locomotive for service. The 
me ordered for service in column 20 is the time desig- 
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nated by the engine dispatcher at which the locomotive 
must leave the jurisdiction of the engine terminal. 
Column 21, or the time from ready for service to the 
time ordered, is the difference between columns 14 and 
20. Columns 22, 23 and 24 need no additional explana- 
tion. Column 25, or the time the locomotive leaves the 
storage track, is obtained by the storage track foreman 
as the locomotive passes his office. If the time in column 
25 is later than the time ordered, column 20, an engine 
terminal delay results which must be accounted for to the 
general foreman. Column 26 shows the time the engine 
leaves the terminal with its train. This time is obtained 
from a tower man in the yard. Column 27 is the differ- 
ence between columns 20 and 26. The total time from 
the arrival at the terminal to the arrival at the pit track 
plus the time from the time ready for service to departure 
from the terminal is shown in column 28 which is ob- 
tained by adding the time shown in column 11 plus the 
difference between column 14 and column 26. In other 
words, this column shows the time that the locomotive 
has been under the jurisdiction of the transportation 
department from the time of its arrival to its departure 
Column 29, or the total time from the arrival at the 
inbound terminal to the departure from the outbound 
terminal is the addition of the time shown in columns 11, 
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The average of 11 columns on the M. P. 99-A sheet are trans- 
ferred every day to this form and at the end of each month 
the columns are again averaged, which shows the 
monthly performance at the engine terminal 


16, 21 and 27. In column 30 any remarks may be in- 
serted which will indicate why a locomotive was late in 
departing. 

At the end of each 24-hr. period, columns 8, 9, 11, 13, 
15, 16, 21, 27, 28 and 29 on the M.P. 99-A sheet are added 
up and divided by the total number of locomotives dis- 
patched. These averages are then transferred to the 
M.P. 99-B sheet shown in one of the accompanying illus- 
trations. This sheet contains space for a 31-day month 
and at the end of the month, the figures transferred are 
again added up and divided by the number of locomotives 
dispatched to obtain monthly averages for each column. 
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Rack for storing boiler front ends 
By Charles W. Geiger 


HE illustration shows a convenient rack for storing 

the front ends of locomotive boilers. The frame is 
of timber construction and the partition uprights are 
made from old boiler tubes. Sufficient space is provided 
between the boiler tubes for one front end. This type of 
rack is used in one of the general repair shops of a south- 
western railroad and is located just outside of the erect- 








Rack for storing locomotive front ends, made of old boiler 
tubes 


ing shop, as shown in the illustration. The use of this 
rack facilitates the storing of front ends while the loco- 
motive is going through the shop. They can be easily 
placed or removed without disturbing any of the other 
front ends as is usually the case when piled against a 
wall. 


——— 


Emergency packing nut for feed- 


water heater pumps 
By W. W. Dooley 


HE packing nut, a cross section of which is shown 
in the sketch, was made for the purpose of reducing 
the time usually required to renew a burst packing or 










, Cut Brass apart. sweat fogetherand 
7 machine. Make Sfee/ Band sare way. 
re : Fit together as Shown and drill for 


Taper Pin. Apply Nut fo Gland and 


Pump Packin 
re Gland g 


} * My 
= Seek \ \ put in Taper Pin 
~ > . .‘ ” a” 
arte RSS Loy Slot & equal spaces rl 
ES || TiL< for Spanner Wrench 
mess 
oa San 
Pea 
1 | 
I 


ir 









































This split stuffing box nut can be applied to the piston rod of 
a feedwater heater pump or an air compressor in 
three minutes 


stuffing box nut, on the piston rod of the water pump of 
an Elesco feedwater heater or an air compressor. The 
nut is made in halves which are held together when ap- 
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plied by a steel band, also made in halves which are held 
in place by two 3/16-in. taper pins. The emergency nut 
is applied by fitting the halves together on the gland, slid- 
ing the halves of the steel band around approximately 90: 
degrees in the slot and drilling the holes for the taper pins. 
After the nut is applied to the gland the taper pins are 
inserted in the hoies. 

This nut was originally devised when we recently had 
a locomotive ordered for service and a mechanic was sent 
to pack the feedwater heater pump. He found the pack- 
ing nut burst and the renewal of this nut caused a four- 
hour delay. We decided it was cheaper to keep an emer- 
gency nut handy such as the one described, for just such 
occasions. It can be applied on a feed water pump in. 
three minutes. 


Gage for locating eccentric 


cranks 


By J. Robert Phelps, 
Apprentice instructor, A. T. & S. F., San Bernardino, Cal. 


CCURACY is essential when locating eccentric 
cranks on the main pins. The gage shown in the 
accompanying illustration has been designed to secure this 
accuracy. The hollow base of the gage contains a center 
which is moved in and out by a spring. This center fits 
into the center of the driving axle. On top of the base is 
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A graduated eccentric crank gage 


attached a rod % in. in diameter and 27 in. long, over 
which slides, at right angles, a graduated rod A % in. in 
diameter. A movable pointer B slides along rod A. The 
point B may be set at any distance from the center of the 
rod without the use of a scale. The rod A can be fastened 
at any position on the perpendicular rod by means of a 
winged nut. 
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Developments in equipment have facilitated work of 
routing material—Efficient operation 





depends on prompt deliveries 


HE methods used in laying out railroad shops have 
gone through several distinct changes during the 
past 30 years. It was formerly the practice to 
d a shop according to conventional ideas and fit in the 
machine tools and shop equipment wherever they would 
go. Then came the period of building the shop around 
the equipment, or to suit the desired layout. We have 
ow entered a third stage in the progress of shop layout 
methods in which the engineer considers the shop layout 
‘ly from the standpoint of handling material from one 
department to another, as well as routing material through 
a single department. 
here is, however, a fault to be found with the method 
laying out a railroad shop with the principal idea of 
facilitating the handling of material. Quite often an 
engine terminal with a small machine shop will gradually 
develop into a large back shop. It is seldom possible to 
‘xpand in a logical direction and as the shop becomes 
larger, excrescences will develop at various points in the 
shop layout that seriously affect the efficiency of any 
system of handling material. 


fault, however, has been a big factor in the de- 
ment of material handling equipment. Practically 
ailroad shops have some abnormal or unforeseen de- 
velopment in their layouts that have created difficulties in 
iandling material and, as a result, the managements of the 
railroad shops have been required to use considerable in- 
genuity in overcoming these difficulties. In this the man- 
ufacturers of material handling equipment have been of 
invaluable assistance in developing a variety of cranes, 
conveyors, trucks and other types of handling equipment 
from among which the mechanical or stores department 
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officer can select that which is best suited to meet his par- 
ticular problem. 

Material handling equipment used in railroad shops 
may be classified under three general heads, namely, 
trucks, cranes and conveyors. ‘These classifications may 
in turn be divided into different groups, according to 
type of equipment. Trucks include such material hand- 
ling equipment as the simple forms of hand trucks, carts 
and wheelbarrows, the various forms of power driven 
trucks as distinguished from tractors, and tractors and 
trailers. 


Variety of systems used for handling material with 
trucks, tractors and trailers 


The efficient utilization of industrial trucks, tractors and 
trailers depends to a large extent on the degree of co- 
operation between the stores and mechanical departments. 
It has been only during the past few years that many 
railroads have come to a realization that whole-hearted 
co-operation between these two departments is essential 
in order to reduce the cost of locomotive and car main- 
tenance. But during that time rapid progress has been 
made towards getting the stores and mechanical depart- 
ments working more closely together. 

In many shops all handling of material from the store 
room or yard to the material station, machine, or car or 
locomotive, is under the supervision of the stores depart- 
ment. It seems to be the practice, however, for many 
mechanical departments to supervise the delivery of all 
material. Requisitions for material are made out by a 


shop foreman and collected by the delivery man, who de- 
livers them to the stores department delivery attendant for 
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Fig. 1—Locomotive cranes can be used for many kinds of jobs around a ra:lroad shop. Fig. 2—Efficient ash handling 
equipment facilitates engine terminal operation. Fig. 3—A Whiting 150-ton overhead-traveling crane in a locomotive 
erecting shop. Fig. 4—Adequate coaling facilities reduce the time of turning locomotives. Fig. 5—Handling ashes 
from the power plant to the car. Fig. 6—Overhead-traveling crane equipped with a bucket for handling ashes from 
an ash-pit. Fig. 7—Overhead-traveling cranes can be used to advantage for handling castings in the storage yard 
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filling. The material is loaded on trailers where it is 
checked against the requisition and the requisition form 
is receipted by the man who has charge of delivering the 
material. 

A variety of delivery systems used in various railroad 
shops throughout the country have been described in 
past issues of the Railway Mechanical Engineer. A typi- 
cal example of a modern delivery system is that used in 
the locomotive and car shops of the Lehigh Valley at 
Sayre, Pa. These shops have organized a system of 


material delivery that has produced many economies. The 
equipment used consists of four Elwell-Parker trucks 
ae 
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location of material stations in the locomotive shop is 
shown in a drawing. A hook is provided at each station 
on which all orders for material are hung, to be collected 
by the delivery man. 

Perhaps the most modern system both in the kind of 
equipment and method of operation is to be found in the 
Scranton locomotive shops of the Delaware, Lackawanna 
& Western. When the shop was constructed a subway 
system was built under the plant through which narrow 
gage tracks were constructed for the operation of cars by 
electric locomotives. Several years ago the eleetric loco- 
motive was abandoned as motive power in favor of elec- 








Fig. 1—Platform truck and trailers delivering material from the store room. Fig. 2—Crane truck equipped with auxiliary 


arm for applying main air reservoirs to locomotives. 


Fig. 3.—Loading car couplers on a truck with a chain hoist. 


Fig. 4— 


Rix-Fordson tractor handling material in a storage yard. Fig. 5—Crane trucks facilitate the work of handling heavy castings. 
Fig. 6—Truck and trailers running on a schedule speeds up production in the car shop. Fig. 7—Crane trucks equippéd with 
long booms are of material assistance in erecting shop work: Fig. 8—Fordson tractor delivering material by trailer. 


| one Tow-Motor, which are operated by crews of two 
men each. A variety of trailers for handling different 
nds of material, some of which are illustrated, are also 
provided. These trucks and trailers are operated on a 


schedule which is rigidly adhered to, emergency requisi- 
tions being handled by a special truck. Material stations 
are located at strategic points throughout the car and 
locomotive shops at which the truck train stops for the 
delivery of material and the collection of requisitions or 
The schedule of deliveries and the 


orders for material. 


iquitic trucks which are now operated through the sub- 


ways. The rail cars are used primarily for scrap and are 
moyed by electric truck as shown in one of the illus- 
trations. 

Material is brought from the stores department by 
subway to an elevator located at the center of the shop. 
From this central point all material can be readily routed 
to any department. Another feature of the operation, of 
this shop is that sub-departments, such as that handling 
driving boxes, each has a truck assigned to it which 








operates under the supervision of the foreman. This 
truck is available for transporting boxes to and from the 
foundry as well as material from the storeroom. For a 
description of the scheduling system used in these shops 
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low platform type has a platform about 11 in. to 17 in. 
above the ground and is best adapted for carrying heavy 
pieces, such as castings weighing from 150 Ib. to 200 
Ib. The greater the weight of the pieces to be loaded the 

















The ideal type of driveway for trucking material—A concrete surface has a tractive resistance of from 28 lb. to 40 lb. per ton 


the reader is referred to an article by E. A. Koschinske, 
published elsewhere in this issue. 


Many types of motor driven trucks and tractors are 
available 


A variety of gasoline and electric driven trucks are now 
built to perform general and special service in railroad 


lower the platform should be to eliminate high lifting. 

The elevating platform type is similar to the low plat- 
form, except that it has a movable platform which can be 
raised or lowered by a separate electric motor. The elevat- 
ing platforms are built in various sizes and are from 104 
in. to 17 in. above the ground when in lowered position. 


They have a lift of from 3% in. to 4% in. This type of 




















The old versus the new—An electric platform truck hauling material from the storage yard of a locomotive shop 


shops. A number of uses for different types of trucks 
and tractors are illustrated. The platform truck is built in 
various sizes with a maximum capacity of about 4,000 Ib. 
The platform is usually from 20 in. to 24 in. above the 
ground and is designed primarily for service where the 
hauling is restricted to narrow aisles and runways. The 


truck has an advantage over other types of power trucks 
in being able to work more continuously. Standing time 
and extra handling are eliminated if the load is of such a 
nature that it can be carried on wooden or metal skid plat- 
forms. The platform end of the truck runs under the 
skid platform and elevates it and the truck then moves to 
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The elevating platform truck is 
recommended where the volume of material to be moved 
and the length of haul precludes the use of the hand lit 
truck. 

The tiering truck has many applications over a wide 
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vantage for tiering in the store room and for placing 
heavy dies or stock in machines. It is recommended for 
use with skid platforms for hauling material and also for 


piling the loaded or empty skid platforms for storage. 
A useful accessory to this type is a platform with rollers. 
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Storehouse and locomotive shop delivery system used at the Leh’gh Valley shops, Sayre, Pa. 


range and is similar in many respects to the elevating plat- 
form type. The lifting and driving devices are separated, 
but both can be operated at the same time if desired. This 
factor greatly facilitates the ease and speed at which this 


eee 





This platform is permanently fastened to the lifting arm 
and permits heavy loads to be easily pushed on or off 
when it is in an elevated or lowered position. 

The crane type, applications of which are shown in some 
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V'ew in tke subway of the Delaware, Lackawanna & Western loccmotive shops, Scranton, Pa.—Handling scrap from the back 
shop to the foundry 


truck may be operated. It has the additional feature of 


tiering the load from 1 in. to 6 ft. or more, and can be: 


use for loading boxes, barrels or bales onto automobile 
trucks or into freight cars. It can also be used to ad- 


of the illustrations, is especially adapted to handling 
heavy weights in localities where the truck must move 
but short distances. Trucks of this type are equipped 
with either an electrically or hand operated crane of from 


























1,000 Ib. to 3,000 Ib. capacity, mounted permanently or 
temporarily on the load carrying or low platform models. 
The compensating boom is equipped with a swivel base so 
that it will swing 90 deg. or more each way. The load 
may be carried on the hook or lifted by the crane to or 
from the truck platform. A modification of this type, 


equipped with a magnet attached to the hook on the 





Overhead traveling cranes are generally used in car shops 
using the station-to-station system of repairs 


crane, is useful for lifting castings, scrap iron or steel. 

Other modifications of this type are available, having a 

larger boom of stronger construction for heavier loads. 
Gasoline engine trucks 


Trucks powered with gasoline engines have a some- 
what higher speed than the storage battery type and can 
be used advantageously in many places. Trucks of this 
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Overhead traveling crane service is a necessary part of the 
| equipment of an erecting shop 

type.are designed with an average capacity of 2,500 Ib. in 
the three-wheel type and 3,000 Ib. capacity in the four- 
wheel type and operate at speeds varying from 4 m.p.h. 


to 12 m.p.h. They are especially adapted for interdepart- 
ment service where long hauls are involved and for out- 


of-door service. Gasoline engine trucks might be con- 


sidered best applicable for hauls that would extend some- 
what further than the usual hauling distance of the storage 


battery type. 


452 RAILWAY MECHANICAL ENGINEER Vor 





The installation of gasoline tractor and trailer methods 
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for the handling of material in and about railroad shops 
has been of considerable assistance in solving the material 
handling problem of a number of important railroads. 
This type of motorized equipment will move material in 
large or small units, quickly and efficiently to any desired 
point. It eliminates the services of laborers with in- 
dividual hand trucks and reduces the amount of material 
transportation required in modern railroad shops. 
Typical examples of the successful use of tractor- 
trailer methods for efficiently handling material have been 
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Crescent electric platform trucks transportating small parts 
in a machine shop 


described in past issues of the Railway Mechanical En- 
gineer. At the Albuquerque shops,* of the Atchison, 
Topeka & Santa Fe, a trucking service has been installed 
using Ford tractors and trailers. This service is on a 
schedule run to all parts of the shop over a regular route. 
Material is picked up at any station and is carried to other 

















Low platform electric truck hauling a trailer loaded with 
couplers 


stations at any point desired. Each column in the shop 
building has a station number and it is only necessary for 
the foreman to indicate on the order the station to which 
the material is to be delivered. One complete trip is made 





*See the June, 1924, issue of the Railway Mechanical Engineer, page 233 
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every hour to all parts of the shop. Fordson tractors and 
trailers are also used at the Finley shops of the Southern, 
Birmingham, Ala., for the handling of lumber and other 
material in and about the car repair yards. The Erie uses 
three power-driven trucks, two tractors and ten trailers 
in its locomotive shops at Kent, Ohio. This equipment 
supplies 400 workmen with material. 

The interesting development of the tractor is the seem- 








Fordson tractor equipped with flanged wheels for hauling 
scrap cars from the car repair yard to the power plant at 
the Rocky Mount, N. C., shops of the Atlantic Coast 
Line 


ingly innumerable applications and uses to which it can 
be put. The fact that the Fordson tractor includes quite a 
number of standard Ford automobile parts, which are 
easily procurable, is perhaps one reason for its adaptability 
for alteration to suit a wide variety of service require- 
ments. One of the illustrations shows a Fordson tractor 
which has been altered for rail service and is used to 
eliminate the services of a switching locomotive for hand- 
ling scrap material from the car repair tracks to the power 





Material station No. 26 in the car shop of the Lehigh Valley, 
Sayre, Pa. 


plant at the Rocky Mount, N. C., shops of the Atlantic 
Coast Line. This tractor, coupled to two or three flat 
ars, is moved about the yard at the convenience of the 
hop forces and all wood scrap material is loaded on the 
lat cars and taken to the power plant where it is burned. 
Many types of trailers have been developed throughout 
he country for handling different kinds of material. In 








RAILWAY MECHANICAL ENGINEER 453 


all probability the car department is the worst offender 
in not adopting standard types of trailers. It would seem 
that standard trailer types could be developed for car de- 
partment use more easily than for the locomotive depart- 
ment, owing to the fact that there is a less variety in the 
shapes of material to be handled. As a rule, trailer trucks 
are built in the shop and are not purchased from the 
manufacturers of material handling equipment. For this 
reason it would seem logical that the car department make 
a study of the best type of trailer truck to be used for 
certain services and then adopt it as standard. 


Cranes, conveyors and overhead carrying systems 


Cranes are grouped into several classes, such as over- 
head, travelling, gantry, jib, locomotive and roof cranes. 
The advantages of cranes as labor saving devices are well 
recognized and the benefits derived from their use have 
led to their wide application in railroad shop work. 

The average locomotive repair shop comprises from 
eight to 10 major departments. The number of men em- 








Two-wheel trailer truck used at the car shops of the Lehigh 
Valley, Sayre, Pa. 


ployed and the amount of equipment installed depends 
largely on the number of locomotive repair pits in the 
main erecting shop. Certain class repairs to locomo- 
tives involve removing of practically all accessories and 
machinery parts and transporting them to the various 
departments. Practically all of this work is performed by 
overhead travelling cranes, the fundamental operations of 
which are well understood. Another use of overhead 
travelling cranes, and quite often gantry cranes, is in car 
shops where the station-to-station system of repairs is- 
used. ' 

There are, however, many shops and engine terminals 
in which the operation could be considerably improved by 
the installation of more adequate crane facilities. There 
are times in every enginehouse when speed is a vital 
necessity. The availability of overhead crane facilities 
as well as jib cranes is important at such times. Appli- 
cation of crane service to a number of locomotive and car 
repair jobs are shown in the illustrations. 

Overhead carrying systems, such as the mono-rail, find 
more extensive utilization in the store room than in the 
locomotive shop. Stores departments that have large 
quantities of material to handle, have found a mono-rail 
system quite convenient in handling material from the 
piles or bins to the car door or loading platform. 
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The use of conveyor systems in railroad shops is con- 
fined primarily to power plants and to coal and ash hand- 
ling at engine terminals. Some of the applications of 
conveyor systems to railroad shop work are also illus- 
trated. From the standpoint of efficient engine terminal 
operation considerable delay can be avoided through the 
provision of adequate coaling and ash handling equip- 
ment. Conveyors of several types have been used suc- 
cessfully for unloading material from freight cars at the 
storeroom. A _ roller conveyor, consisting of wooden 
rollers turning on ball bearings, is being used by the Erie 
at a number of points on its system. In this conveyor the 
rollers are placed close together in a frame extending from 
the car to the place where the material is deposited. A 
slight incline from the car to the platform is sufficient to 
carry the material by gravity to the end of the conveyor. 
Corners can be turned quite successfully and for such 
work as moving packages, arch brick, etc., this type of 
conveyor is quite satisfactory. 


Conclusion 


Both the Mechanical Division V and the Purchases and 
Stores Division VI, A. R. A., have stressed the importance 
of providing not only an efficient system of material hand- 
ling but adequate equipment as well. As a result there are 
few new shops built at the present time in which pro- 
vision is not made for efficient handling of material. Old 
installations have also been improved through the installa- 
tion of modern handling equipment and improved drive- 
ways for trucks, tractors and trailers. 


The material used for driveways is important. Given in 
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the table is the resistance per pound of moving load for 


various driveway surfaces. Concrete surfaced driveways 
give the least resistance to hauling and are coming into 
general use around railroad shops. 

The utilization of cranes of practically all types is well 
understood as they have been an important part of railroad 
shop equipment for a good many years. Still many new 





Tractive resistance of various surfaces 


TYPE OF ROAD SURFACE Resistance 

(Lb. per ton) 
NN MINN 2 FG ors ign 8s Geis Maina bs cis Sew e wdc meee 30 to 50 
SIIMMMIMNNNIR cia eG is o wce cic fos ean poh okie sy oats acolo aig oe eiailae has ows 28 to 40 
Se MONI acai wa Sal 08 dia swe ca Set oil0C8 ib Alpe Winiw ohib bie wae 45 to 65 
RM RMN ctor cota «ce ai ke sawn Stark aes ode oiwlwceiicle are 50 to 60 
IE IRR aS io ela < oye i5 5 va a SYSaaivs AGRIC los einai wae ees Se 30 to 50 
Gravel yoad, good condition... .....iccccccccccccosceececs 75 to 85 
(UNSER S AR rs Are ne ener et aR en Oe eee 200 to 400 
PMU MAINES ois 095 Xoo 6 G5 rw ors nia Beis eG Stl wwe Re 35 to 50 
Wood planking, sticky surface... .........ccccsecsececsscce 50 to 60 





applications, especially in the line of special types of equip- 
ment, have been developed in recent years that have 
tended to increase the services that may be performed by 
cranes in railroad shop work. The work that can be per- 
formed by trucks, tractors and trailers on hard surfaces 
has a wide range and new uses for such equipment are 
constantly being devised. These developments have 
tended materially to reduce the difficulties encountered in 
handling material due to a poor shop layout or inability 
to add fixed and less flexible facilities to the shop equip- 
ment, and have been a big factor in procuring increased 
shop efficiency. 


Welding high carbon tool and high 


speed 


steels” 


By George L. Walker 


Associate research engineer, Air Reduction Saics Company, New York 


HE welding of high carbon tool steels and high- 
speed steels has an extensive field tor develop- 
ment and one that has already met with consid- 

erable success. There yet remains a need for further 
study and development in methods and materials before 
these steels are as successfully and as extensively welded 
as are the lower carbon steels. 

It is difficult to give a hard and fast rule for welding 
high-speed steels that will meet every demand. The 
piece that is to be welded, its design and purpose for 
which it is to be used as well as the chemical characteris- 
tics of the metal within the zone of welding, have an 
important influence on the welding procedure. The ex- 
perience of the welder also must be considered. There 
are, however, some rules to be observed in welding these 
steels that are almost fundamental and which must be 
followed if any degree of success is to be realized. _ 

High carbon tool steels are those steels containing 
from about 0.60 per cent carbon to 1.50 per cent carbon, 
and it is by reason of this high carbon content that they 
can be hardened and tempered and thereby serve in the 
cutting of metals. Such tool steels are used principally 
in making tools of various kinds, such as milling cutters, 
drills, reamers, files, lathe tools, saws, hammers, 





* Abstract of a paper presented before the New York Section, American 
Welding Society, 


May 18, 1926. 





wrenches and for many other purposes where a tool pos- 
sessing hardness and resistance to wear or abrasion is 
required. 

High-speed steels are those steels of comparatively low 
carbon content which depend for their hardness on the 
use of tungsten and chromium. They also contain other 
metals, such as vanadium, cobalt, manganese and molyb- 
denum. Such steels are used in making all kinds of 
tools, especially lathe and shaper tools, milling cutters, 
drills, reamers, and for all purposes where great effi- 
ciency, high-speed cutting and heat-resisting qualities 
are required. 


Importance of carbon content in tool steel 


In the welding of tool steel the carbon content is an 
important factor to consider. A steel with a carbon con- 
tent of from 0.60 to 0.85 per cent may be welded fairly 
easily by a welder who exercises ordinary care and is at 
all familiar with steel welding. With a carbon content 
of from 0.85 to 1.00 per cent the welding is more diffi- 
cult, and from 1.00 to 1.50 per cent great care is required 
in making a weld—a degree of care that can only be 
attained by experience in welding steels with such high 
carbon content. 

All metal cutting tools are subjected to a number of 
stresses, all of which are important factors in the proper 
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selection of the steel for the tool and also because of 
their effect on the welds. Drills, reamers and taps are 
subjected to torsion and to tension stresses. Lathe and 
shaper tools are subjected to transverse stresses. Mill- 
ing cutters have to endure nearly every type of stress. 
The cutting edge of all metal cutting tools must not only 
have good wearing qualities, but because of its extreme 
fineness and its functioning in the cutting of metals must 
endure practically every stress. It is because of this fact 
together with the welding qualities of the metal that the 
welding of carbon tool steels and high-speed steels be- 
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Top—Welding high speed steel bits to medium carbon steel 
shanks for reamers and other tools; Bottom—Welding 
high speed or carbon tool steel to medium or other 
steel 


comes a problem that has been harder for many welders 
to solve than the welding of mild carbon steel. 

Both high carbon tool steels and high-speed steels have 
been and are now being welded successfully. In recla- 
mation and general repair work much has been accom- 
plished in such work as building up the faces of hammers 
worn and chipped in use. Wrenches with broken or 
worn jaws are being reclaimed. Milling cutters and 
reamers with broken teeth are repaired. Form tools are 
being reclaimed by building up the worn part with high- 
speed and tool steel and regrinding to shape. 

Lathe tools for use in heavy cutting are being made by 


welding a high-speed steel bit to a medium carbon shank. 
Reamers are also made in this manner. Milling cutters 


and other steel cutting tools have been made by building 
up the cutting edge on a low chrome or medium carbon 
steel center. 

\nother use for both high carbon tool steel and high- 
speed steel is for building up parts of machinery, and so 
forth, which require a hard, erosion-resisting surface. 
In the welding of high-speed steels I wish also to include 
stellite, an alloy of cobalt, iron, chromium and tungsten 
which is used for similar purposes as are the high-speed 


Ste els. 


Torch, tips and flame adjustment 


\mong the main requisites in welding high carbon and 
high-speed steels are the torch and tips. They should be 
f a construction that will assure a good mixing of the 
rases before burning and a low gas ratio. Torches of 
this type are available. 

The flame adjustment is also important. It should be 

reducing flame for high-speed steels, stellite and the 
iigher carbon steels. With the carbon steels this flame 
adjustment somewhat depends upon the carbon content. 
(he lower carbon tool steels may be welded with a neu- 
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tral flame, taking care that it is non-oxidizing. The 
higher carbon steels, however, require an excess of acety- 
lene in the welding flame. It is difficult to describe the 
exact flame characteristic. Experience only can tell the 
welder the flame desired. It will vary slightly with the 
type of steel being welded. 

The welding rod is also important. In the high car- 
bon steels it should be of high-grade material, and not 
lower in carbon content than the steel to be welded. If 
the welding metal is to become part of the cutting edge 
it is preferable that the steel contain a slightly higher 
carbon content. This, however, is less important than 
that it be at least of as high a carbon content. Any 
great departure in the carbon content from that in the 
steel to be welded will make the welded metal either too 
soft to take the proper temper in the heat treatment, or 
too brittle to withstand the stress to which it will be sub- 
jected in use. There are many welds that can be made 
in tool steel where a much lower carbon steel can be used. 
This must be determined by the functioning of the tool 
itself, as these welds are at a point remote from the cut- 
ting edge. 

In preparation of the part to be welded a rather wide 
bevel on tool steel is preferable. This will make un- 
necessary the fusing down of the sides in making the 
weld. All parts to be welded should be carefully cleaned 
of dirt and rust. 

The welding of high-speed steels in general is not dis- 
similar to welding high carbon tool steel, requiring the 
same method of preparation and a welding rod that will 
flow freely and not cause blowholes. Heavy oxides from 
the chromium and tungsten usually form on the surface 
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Top—Method of welding high speed tool bits to soft steel 
shanks for lathe and shaper tools; Bottom—A method of 
brazing high speed steel bits to medium carbon 
steel shanks for lathe tools 








of high-speed steels in the melting operation, and blow- 
holes become difficult to eliminate. It will be found ad- 
vantageous to use. wherever possible—and it is usually 
possible—a high-speed steel filler rod containing vana- 
dium and cobalt. These steels flow freely and very 
cleanly. I do not mean to infer that this steel is a better 
high-speed steel than any other as undoubtedly each type 
of steel has its important field. I refer to its weldability 
only and value as a filler rod. 

The tip for welding all tool steels should be from one 
to two or even more sizes smaller than should be used 
for the average steel of the same dimensions. This, 
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however, is controlled somewhat by the nature of the 
weld and the skill of the operator. But in general this 
rule holds good. 

A flux is of great aid in welding tool steels; in fact, 
it is almost necessary in order to make good sound welds. 
A good éast iron flux will give good results on carbon 
tool steels. There are fluxes on the market that have 
been developed for tool steels. 


Precautions to be observed 


One of the main precautions to be observed in welding 
all of the.tool steels is to take care not to overheat the 
welded metal. Do not use any more heat than is neces- 
sary. Another precaution is not to rework the welded 
metal unnecessarily. Deposit the filler rod in thin layers 
when the. base is ready to make a weld. Add the metal 
just fast enough to prevent it from flowing over where 
the base is not in a welding condition and then let it re- 
main there and add more filler rod. Continue in this 
manner until the weld is completed. It is the frequent 
reworking of the weld metal that causes the most of the 
defective welds. It causes blowholes, and creates an ex- 
cessive film of oxide that collects on the surface. The 
success or failure of the weld depends on properly adding 
the filler rod. 

When the welded joint is of the double vee type there 
will be some metal extended through the bottom of the 
vee when the first half of the weld is completed. This 
extended metal is composed to a great extent of oxides. 
It is better to remove this extended metal before starting 
the second half of the weld either by flowing it out of the 
vee with the torch or by any other means that will re- 
move the oxide and prevent an excessive accumulation 
of it in the weld. 

The high-speed steel should not be melted down in 
making a weld, but rather the filler rod should be added 
to the surface, taking care, of course, that the surface is 
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Top—The cutting edge on a lathe tool may be built up with 
high speed steel; Bottom—The metal and oxide extruding 
through the vee at A should be removed before 
welding the opposite vee 


in the proper state of fusion to take a weld. For this 
reason a wide bevel is of great advantage. The bevel 
should not be less than 45 deg., and the combined vee not 
less than 90 deg. 

Where a carbon tool steel or high-speed tool steel bit 
is welded to a medium carbon steel shank or base and 
it is not desirable or practicable to bevel the bit, it is best 
to prepare the bit first by building up over the surface a 
conical or beveled section with the filler rod. The filler 


RAILWAY MECHANICAL ENGINEER 





Vor. 100, No. 7 


rod should be of nickel or vanadium steel in a weld of 
this type. However, other steels may be used as the 
filler. The bit is then placed in position on the shank 
or base and the same filler rod used to make the weld. 

I have seen many failures in making these welds when 
the bit was not prepared in this manner, but have always 
met with success when the bit has been prepared as I 
have just described. This type of weld is used on special 
reamers, heavy lathe and shaper tools, and so forth. 

Lathe tools of the forged carbon tool steel type have 
been modified by building up the cutting ends with high- 
speed steel along the lines in the illustrations showing 
the lathe tool. Milling cutters have not only been re- 
paired by building up broken teeth, but new cutters have 
been made by using a low chrome steel center and build- 
ing up the teeth with the oxyacetylene flame. As an aid 
in this work a form or mold was made of graphite, ap- 
proximating the shape of the teeth. The cutter base was 
mounted on a shaft or arbor so that it could be turned 
readily. The form was held in place and the weld made 
by carefully fusing the base and then filling up the form. 
These cutters were made in a short time and were suc- 


























The top view shows method of building up teeth on a milling 
cutter and the bottom view shows how a broken tooth on 
the end of a reamer may be built up and also the 
method of welding a broken shank 


cessful. The filler rod was a cobalt high-speed steel. 
No heat treatment was required after welding. The cut- 
ter was ground into shape and put in service. In a test 
for comparison with a similar cutter made of high-speed 
steel by the casting process and a forged high-speed 
steel cutter the welded cutter gave approximately 60 per 
cent greater efficiency than the forged cutter, and about 
30 per cent more than the one made by casting. The 
cutters used in the tests were 6 in. in diameter with a 
l-in. face. The cut was 1 in. deep and was run at the 
highest speed possible. Identical results were obtained 
by the lathe tools built up as described. 

Hammering of the weld after completion must be done 
with caution. It is beneficial to a weld in the carbon tool 
steels where the parts welded together and the filler rod 
are of the same composition, but where any part, includ- 
ing the deposited metal, is of a different type of steel or 
even of the same type, but considerably different in car- 
bon content, hammering should not be attempted. Ham- 
mering of a weld where carbon tool steel is welded to low 
or medium carbon steel or to high-speed steel or where 
high-speed steel is welded to any other type of steel will 
cause the joint to break apart due to the difference in 
malleability of the metals. Many failures in welding 
these steels can be attributed to hammering the weld. 
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Combustion the basis of front 
end design 


ScHENEcTADY, N. Y. 
['O THE EDITOR: 

Comment on front end design frequently implies that 
nothing rational has been done about the exhaust and 
front end problem and that a need exists for formulating 
the requirements for this feature of the locomotive. 

In my study of this problem I have come to the follow- 
ine general conclusions: The exhaust and stack should 
be regarded as functioning with respect to the amount of 
fuel burned. This might be modified by taking account 
»f the amount of steam formed but considering the steam 
formation as having a close relation to the amount of fuel 
burned, it serves no practical end to give it separate value. 
This, especially in view of the variable rates of combus- 
and steam requirements, can not be calculated too 
closely. 

Primarily, I consider the jet to be one element and the 
stack another which should be proportioned to produce 
an ejector effect. With small locomotives this is a simple 
matter. The jet can be positioned far enough below the 
stack to catch the gasses and the stack can be of a length 
ind flare that will produce efficient draft with no objec- 
tionable choking of the nozzle. When the locomotive 
reaches the clearance limit for the height of the stack 
together with the increased size of boilers, the present 
conditions are produced, with a stack which is mostly 
within the smoke box. When such conditions exist the 
roportions of the small locomotives cannot be retained. 
lo offset this difficulty, the stack has to be relatively closer 
to the nozzle and the diameter must be reduced. The 
dea is to use the same size of cone as would develop into 
the proportionate size of stack that would be used if the 
learance height were 40 ft. or 50 ft., instead of 15 ft. 
The ratio of the diameter of the boiler to the length 
hould be kept within such limits as will not cause the 
loss of draft to be excessive. I think it has been shown 
that it should be 3% diameters. Similar conditions re- 
quire the exhaust to be sharper on account of the rela- 

ely close location to the bottom of the stack. 

| have assumed a sliding scale of area of tip in relation 

the total amount of steam flowing out which favors the 

iall locomotive but does not change greatly from it. The 
ick diameters, owing to the great restriction imposed 
the clearance height does not increase as fast as the 
outflow of the products of combustion and the greater 
ortion of the taper lies within the smoke box. It is not 
lifficult to do this and there appears to me to be no neces- 
sity for making the stack “extension” within the shell 
indrical, simply because it must be parted up near the 
inside. Any locomotive requiring such a design of 
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‘k will permit sufficient variations in height at the 
ottom end without affecting the diameter, if only a foot 
1 so be made without a taper. 

do not believe that the size of the cylinder need be 
taken into consideration. 


The proposition I make per- 
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mits the size to be established with equal facility whether 
steam be used in cylinders or in a turbine, wherefore I 
consider it logical. A series of sizes has been worked 
out based on the general proportions of existing locomo- 
tives but using combustion as a basis without respect to 
the incident of cylinder diameter. 
I wonder if others have used similar assumptions ? 
FRANK F. SCOVILLE. 


Progressive car foreman should 
educate his car inspectors 


Denver, Col. 
To THE EDITOR: 


In the editorial in the June issue, entitled “The car 
inspector’s judgment,” I heartily agree with the state- 
ment, “Improve the car inspector’s judgment by careful 
training and frequent checks.” 

But why is it that so few car foremen are carrying on 
educational work among their car inspectors and the men 
who are to be their future car inspectors? 

If we observe the work of the car department as I 
have through about 20 years of actual experience, I think 
that we can come to but one conclusion: that is, where we 
find the car inspector receiving the educational training 
so very necessary for his success, we find a progressive 
car foreman thoroughly experienced and up to date in 
car work. He realizes the fact that to make his own job 
a success by saving time and money for his company, he 
alone must educate his car inspectors to use expert judg- 
ment at all times. 

You may ask, “what about the car inspector that edu- 
cation will not bring to the point where he can use expert 
judgment?” There are many car inspectors who were 
not cut out to use judgment and to assume the responsi- 
bilities required for a car inspector. So the progressive, 
experienced, live wire car foreman is the answer again. 
He soon locates through education and observation those 
men who are not fitted for car inspectors and places them 
on jobs of lesser responsibilities. If the higher railroad 
officers, in hiring and promoting car foremen, will first 
use some of this expert judgment themselves, the rail- 
roads will soon have plenty of car inspectors who can and 
will use expert judgment at all times. 

In conclusion, I want to add just three questions on 
A. R. A. rules—practical questions from the ten to 
twenty that our chief and assistant chief joint inspectors 
figure out and put to their interchange inspectors every 
thirty days. 

1—In handling a car with rider protection, if the hand brake 
becomes defective or inoperative before or during the switching 
operation and the car is damaged to the extent shown in Rule 
44, who is responsible, the owner or handling line? 

2—If a car is damaged on an incline track or wharf where 


rider protection is not furnished, who is responsible, the owner 
or handling line? 
3—To what extent must a car be damaged where there is 
no rider protection when necessary, to make the damage a 
handling line responsibility ? 
A READER. 
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“Bill Brown” and “Top Sergeant” 


BaTTLE CREEK, Mich. 
TO THE EDITOR: 

You may be interested in the comments of my father, 
who lives in Stafford, England, on the “Bill Brown” con- 
troversy. Following is his reaction, quoting a few of his 
remarks in his own language: 

“As I am over 70 years of age, my interest in the 
“marked articles sent by you was mostly confined to the 
ever-changing relationship between employer and em- 
ployee, or foreman and workman. Here 60 years ago a 
foreman was an autocrat, who ruled by the strength of 
his arms and it is more truth than fiction to say that he 
was invariably chosen for his fighting ability, knowledge 
of his job being only a secondary consideration. A sug- 
gestion by one of his men was always an insult and re- 
sulted in either a race or a fight. 

‘Looking back on those days, I must admit that the best 
results were often obtained by the best fist fighter and the 
best workers would invariably be found in his gang. Sat- 
urday nights the men would get together at some nearby 
saloon and boast about some feat of strength, or probably 
some brutal action their foreman was responsible for dur- 
ing the previous week. 

“This was the type of workmen of that period and it is 
possible that the strong arm foreman was essential at that 
time. If ‘Bill Brown’ had been a foreman in those days 
and had requested instead of demanding, he would soon 
have been dubbed not ‘Reverend’ but ‘Mrs. Brown’ and 
would undoubtedly have lost both his prestige and the re- 
spect of that type of men. 

“Compulsory school education was the main factor in 
pulling the teeth of the ‘strong arm.’ Our boys were 
taught to think for themselves. They began to write and 
express their thoughts intelligently to their fellow workers 
all over the country. The result was nation-wide organi- 
zation, which has been instrumental in bringing him up to 
his present place in the sun. 

“The time is approaching, if not already past, that 
class organization has outlived its usefulness. Note the 
tremendous losses to both sides, also to the public, in gen- 
eral, that have occurred in most of the industrial strikes 
during the past year or so. The result is that the contend- 
ing forces have drawn a little further apart or distrust 
for each other has arose and the best intentions from 
either side are looked upon with suspicion. 

“ ‘Bill Brown’ has recognized this deplorable condition 
and is paving the way to allay that suspicion by laying his 
cards on the table face up, admitting his weaknesses, rec- 
ognizing both their weakness and strength, and seeking 
their co-operation. 

“Education has taught the worker his power and he is 
going to use it for his own benefit. ‘Bill Brown’ also 
recognizes that power and he is going to use it for their 
mutual benefit. 

“Top Sergeant’ is the type of foreman I am well ac- 
quainted with. He is trying to copy the strong-armed, 
stout-hearted foreman of 60 years ago, but look under his 
thin hide and you will find him only, what you call in 
America, ‘a bluff.’ We had him for a foreman on a tun- 
nel job on the N. S. Railway. We were in about 1,000 
yards when water began to soak through from an old 
abandoned coal mine. ‘Top Sergeant’ was appealed to 
for protection from caving by re-enforcing the side walls, 
but of course he ignored our appeal, drove us back to 
work by threats of discharge and told us we were paid 
for doing the work and he would do the thinking. How- 
ever, he stooped low enough to tell us there was no dan- 
ger, as he had figured it all out on paper. 

“There was one man in the gang who was gifted with a 
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sense of humor that often got him into trouble. 
was who connected a hose to a donkey pump and as ‘Top 
Sergeant’ was passing the weak place, turned a full flow 
of water on him. Poor old ‘Top Sergeant’ beat all known 


He it 


records getting out of that tunnel. Although he must 
have soon realized the trick, he never came back. His 
bluff had been called. 

“Your ‘Top Sergeant’ will soon have his bluff called 
and he will never come back. Sixty years ago there was 
some excuse for his existence. Today, it is ‘Bill Brown's’ 
turn. Even if we give ‘Top Sergeant’ the benefit of the 
doubt and give him credit for giving all he is capable of 
to his job, what chance has he against ‘Bill Brown’ who 
is giving his best with the addition of the best that the 
men have who are working for him ?”’ “OUTPUT.” 


A question on the Walschaert 
valve gear 


gel St. Joseru, Mo. 
To THE EDITOR: 


If the pin should break or fall from the union link of a 
Walschaert valve gear, the locomotive running at a speed 
of 40 m.p.h., would the steam pressure in the cylinders 
cause them to break ? 

Such an instance of cylinder failure occurred on a loco- 
motive operating in passenger service on the road with 
which the writer is connected. New cylinders, 19 in. by 
36 in. had just been applied. I would like to have the 
opinions of the readers of the Railway Mechanical Engi- 
neer as to what might have caused this accident. 

C. M. Leer. 


Locomotives equipped with the 
Brotan firebox 


GALVESTON, Texas. 


To THE EDITOR: 
_ On page 212, in the April issue of the Railway Mechan- 
ical Engineer, Louis A. Rehfuss refers to the possibility 
of a water-tube boiler displacing those of the usual loco- 
motive type. 

In principle, as well as in many details of construction, 
there is no difference between the latest form of the Brotan 
firebox and the McClellon and Muhlfeld designs now 
undergoing tests in the United States. It is evident. 
however, that Mr. Rehfuss is unfamiliar with the history 
and status of the Brotan type of firebox in Hungary. In- 
stead of the 40 or 50 Brotan type boilers mentioned by 
him, there were at one time more than 600 boilers 
equipped with the Brotan water-tube firebox in use on the 
Royal Hungarian State Railways. 

Among the classes of engines fitted, were the following: 


Number of 


locomotives Series Type 
60 601 2-6 + 6-0 Mallet 
158 328 4-6-0 Express 
145 375 2-6-2 Tank 
78 376 2-6-2 Tank 


In addition to the above, the Brotan box was adopted 
as standard for at least eleven other classes of locomotives, 
ranging from the small 2-2-0 tanks to heavy 2-8-2 tank 
locomotives and the 2—4 + 4—O Mallets. ~ 

As an indication of the practical results obtained from 
this large scale experiment, it is significant to note that 
when ten additional engines of series 376 were built in 
1922 and 1923, water-tube fireboxes were not applied, and 
in 1924, 26 heavy 4-8-0 type express passenger locomo- 
tives of series 424 were constructed with ordinary radial- 
stay fireboxes. Wititi1am T. HoEcker. 
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HEN the rigid type of staybolt was most gen- 
erally used breakage was found near the outer 
sheet. This condition was because of the fact 


that the outer sheet, being heavier, held the end of the 
bolt in a rigid position, thereby throwing the greater 

















This view shows the middle member with its two sheet connec- 
tions before assembly 


strain on the bolt at its junction with this sheet. The 
inner sheet, being of lighter weight, took up some of the 
strain by bending, thus partially relieving the bolt at the 


inner rigid connection, 

(his is the condition that brought about the develop- 
ment of the flexible staybolt. By the use of a flexible 
ball and sleeve type bolt the strain at the outer sheet was 
ereatly relieved. However, the slightest movement still 
throws a strain on the thin inner sheet. The continued 
uneven expansion and contraction of the inner and outer 


sheets constantly changes their position in relation to each 
other. This movement causes the bolt to “bell” the hole 


on the water side, thereby exposing the thin threads to 
the oxidizing effect of the water. 
The scale that forms around the bolts is also broken 


away by this weaving motion and fresh surfaces are ex- 
posed for attack. In time minute checks or cracks ap- 
pear radiating from the bolt and finally the sheet is ma- 
terially eaten away immediately around the bolt connec- 
tion. This process continues until it becomes necessary 


to replace not only the bolt but also the sheet. 








Pitkin articulated staybolt 
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To relieve this condition it is necessary to provide means 
whereby the bolt connection to the firebox sheet can be 
held rigidly fixed therein and still have no weaving or 
bending strains set up at this point. In order to accom- 
plish this result The American Locomotive Company, 30 
Church Street, New York, has developed the Pitkin ar- 
ticulated staybolt. 

One of the illustrations shows a partially sectional view 
of the bolt in order to show the reinforced bearing faces 
in the ends of the sockets as well as the expansion spaces 
in the sockets over the balls. Expansion stays have 




















At the left may be seen a partially sectional view of the bolt 
showing the reinforced bearings in the ends of the sockets 
—The right view shows a staybolt applied to a sheet 
with a maximum slope of 32 deg. 


larger expansion spaces over the balls than water space 
bolts. 

The connection at the outer sheet is a hollow tapered 
plug with a tell-tale hole drilled into the ball. A tell-tale 
hole is also drilled through the center of the inner threaded 
connection into the-ball at this end of the bolt. The main 
bolt body and sockets are made substantially stronger than 
the end connections into the sheets, so that if a break 
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should occur, it would be immediately apparent through 
one of the tell-tale holes in the end connections. 

Any movement of the articulated bolt body will only 
cause it to rotate around the ball located close to the thin 
sheet. By thus taking up the flexing strains set up by 
the relative expansion and contraction in the wrapper and 
inner firebox sheets, the life of the firebox sheets should 


Across-the-line starters 


T Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis., has completed the design of 
an automatic starter for use in connection with 
alternating current motor drives, requiring motors of 
small and average capacities which can be connected 
directly across the line and provides complete motor 
protection. 

These C-H “X” starters embody such features as small 
size, ruggedness of the switch mechanism, thermal over- 
load relays, accessibility, and roominess in spite of the 
small size, low-loss magnet construction, easy installation 
and a wide range of application. 

The type “A” starter in the “X” series is a fully en- 
closed starter and employs a positive acting three-pole 
contactor, together with a thermal overload relay. This 
relay is extremely accurate, can be adjusted to individual 


motor loads, and is of fool-proof design. After it has 
been tripped by an overload it is reset by pressing the 


reset button without the need of making any replacement. 


The contact fingers employed are easily accessible for 


inspection without the use of tools, and can be easily re- 
newed. It is not necessary to take the starter from the 
case nor dismantle it. 

One starter takes care of all motor sizes, since only the 


ae 


Gold 2-in. steam 


volume of steam for the long modern trains of 14 

or more cars, it is rapidly becoming necessary to 
eliminate the reduction to 1% in. through the connections 
Between the 2-in. train lines of adjoining cars. 


\ S difficulty is experienced in providing a sufficient 














The gasket at the left is for the 2-in. coupler and the one at the 
right is for use when coupling with the 144-in. coupler 


The Gold Car Heating & Lighting Company, 220 
Thirty-sixth street, Brooklyn, N. Y., is now supplying 
2-in. steam connections, including hose, couplers and end 
valves, which permit of unobstructed flow of steam from 
the locomotive to the rear end of the last car. The 
couplers which are constructed on the recommended con- 
tour lines will couple and lock with the present smaller 
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be prolonged. As the actual movement between the outer 
and inner sheets is slight, the angular pull on the inner 
ball connection of the bolt is considered of no practical 
importance. This slight movement, however, will be suffi- 
cient to keep the joint free from the scale deposit which 
in some cases has transformed the semi-flexible into solid 
bolts. 


for A. C. motor drives 


heater coils need be changed to suit the ampere rating of 
the motor. 

















Automatic starter for use in connection with A. C. motor 
. drives 


hose connection 


couplers now in use. Therefore, the long passenger trains 
for which this equipment is intended can thus receive the 
benefit of the larger couplings at once before a complete 














Method of locking the Gold 2-in. couplers 


change has been made on the*remaining cars, with the 
assurance that should any cars find their way into other 
trains not so equipped, they will be interchangeable. 
The increased weight of the coupler over the Gold 
14 in. size is but 14 oz. These couplers can be used 
with flexible metallic joints. In the construction of the 
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coupler head, the lines of the Gold No. 804S coupler have 
been followed. The new head is of malleable iron sub- 
stantially ribbed to withstand hard usage. The wedge- 
shaped lock provides ample take-up for wear. 

When in position for coupling the heads readily fit 
together and are steam tight. A tap from the inspector’s 
hammer enters the wedge slightly over the accompanying 
toe to prevent lifting. It will be noticed that means are 
provided for the insertion of a link type lock, which can 
be supplied for locking with couplers of other types. 

The gaskets used with the 2-in. couplers are of the 
oscillating type and are supplied in either Vulcabeston 
composition, or brass. They are furnished in two types, 
the standard 2-in. giving full opening, for use where 


Two-wheel drive 


street, Chicago, has recently developed an im- 
proved type of turntable tractor which has two 
driving wheels and, therefore, is not effected by the tilting 
of the turntable to which it is attached. The connection 


(S: ). P. NICHOLS & BROTHER, 2159 Fulton 














The Nichols two wheel drive turntable tractor with the 
operating cab removed 


, 


Heavy machinists 


’ } XYHE vises shown in the illustrations, because of their 


weight and strength are known as heavy chipping 
vises. They are made of semi-steel castings, with 
tool steel jaw facings welded to the vise and hardened. 
These have deep corrugations on the faces to insure a firm 
grip. The swivel base vise has two corrugated clamp 




















The Athol combination pipe and machinists vise 
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all cars on any one train are equipped with the 2-in. con- 
nections. The second type, or the compromise gasket, 
provides a 114-in. opening for use when coupled to the 
smaller couplers. 

For the relief of condensation which lodges in the hose 
pockets between the cars, the No. 824S couplers are 
equipped with the Gold gravity traps. The internal 
pressure of steam in the coupler seats the valve and the 
trap is closed tight, there being no escape or leak, but 
the moment the pressure is relaxed, the valve, being 
heavier than the heads, falls away from the seat and all 
the water of condensation readily runs out, leaving the 
2-in. supply line from the front to the rear of the train 
free for the passage of steam. 


turntable tractor 


to the end of the turntable is usually through a link. 
Turntable tractors with two driving wheels have been 
used fc1 many years, but always with the disadvantage 
that the wheels and the tractor, was, therefore, forcedi 
by the motion of the table to travel in a circle with more’ 
or less side slipping and incidental wear and loss of power 
through friction. . 

This tractor is designed and constructed with both of 
the driving wheels on radial axles that are radial and,. 
therefore, the tendency is to run freely in a true circle 
without side slipping or loss of power. The drive from: 
the motor to one of the traction wheels is identical with: 
that on the Nichols single wheel tractor. The drive to the 
second wheel is through an equalizing pinion in the same’ 
plane with the two axles and with specially generated 
teeth, making it possible to use the standard driving 
gears on all installations, the pinion only being different. 
The tractor frame is made of 10-in. I-beams, the flanges 
being reinforced beneath all bearings so as to give no 
less than 1 in. of metal where the attaching bolts pass 
through. 


and railway vises 


bolts, one on each side of the vise, which mesh with the 
corrugations in the circular runway of the swivel base, 
thereby locking the vise in any position desired. This fea- 

















A machinist vise provided with a swivel base 
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ture is of advantage when handling large pieces in the vise. 
One of the illustrations shows a ratchet handle vise 
with a stationary jaw and swivel base which is suitable 
for the tool room. The ratchet handle is connected with 
the vise screw by a clutch in the handle and operates with 
a quick, positive action. After the vise is tightened the 
screw head is pulled out slightly, after which the handle 
may be placed where desired. 
The other illustration shows a combination pipe vise, 
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the jaws of which are made heavier than the regular vises 
in order to withstand the strain of the pipe work. The 
pipe grips are made of tool steel, machined from the solid 
bar and can easily be replaced when necessary. The pipe 
grips do not extend beyond the face of the vice jaws. 
This design increases the usefulness of the combination 
vise. 

These vises are manufactured by the Athol Machine & 
Foundry Company, Athol, Mass. 


Drill and taper pin reamer—A correction 


N an article on page 386 of the June, 1926, Railway 
Mechanical Engineer, was given an account of tests 
of the three-flute taper pin reamer, of the Morse Twist 
Drill & Machine Company, New Bedford, Mass., compar- 
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Comparative torque test of the left hand spiral reamer, a right 
hand spiral reamer and a straight flute reamer 


ing the performance of this reamer with reamers of the 
three-flute right-hand spiral type and the straight flute 
type. ; 

These tests were made on an Olsen autographic 


drill, tap and die testing machine in machinery steel in 1% 
in. long, feeding the reamer through a penetration of 21% 
in., using the same time in each case. The article errone- 
ously stated that the three-flute left-hand spiral reamer 
broke under a force of 5% in.-lb., the straight flute reamer 
broke at 34 in.-lb., and the three-flute right-hand spirai 


reamer broke at 55 in.-lb. Reference to the graphic chart 

















Bottom—Morse high speed forged type drill; Top—Taper 
pin reamer 


shows that only the straight flute reamer broke at a 
maximum torque of 34 in.-lb., while both the spiral 
reamers completed the operation intact. It will be seen, 
however, that the left-hand spiral flute reamer reached a 
maximum torque of 5% in.-lb. and that this torque de- 
veloped smoothly to a maximum at the maximum pene- 
tration of 2% in., while the torque on the right-hand 
spiral reamer varied widely, reaching a maximum of 
55 in.-lb. at approximately 17% in. penetration and again 
just before the completion of the test. This chart clearly 
shows the free cutting action of the left-hand spiral 
reamer, which is shown at the top of the illustration here- 
with. 


- Copper- Tungsten electrodes 


OPPER-TUNGSTEN electrode, a development 
which is expected to prove of great value in the 
fabrication of metals, is now available for use in 

manufacturing. This announcement is made by the 
General Electric Company, Schenectady, N. Y., which de- 
veloped the new electrode. One of the limiting features 
in many resistance or spot welding operations has been 
the copper electrode used, the pure copper not being hard 
enough when used under the high pressures at high cur- 
rents common to this type of welding. Usually, after a 
few welds are made, the surface of the copper electrode in 
contact with the weld becomes hot enough to anneal the 
copper, thus making it very soft. As a result, the copper 
tip rolls and mushrooms over the edges, giving a large 
spot weld which changes the current density and, con- 


sequently, the quality of the work be electrically welded. 

Copper-tungsten, as its name indicates, is a mixture of 
two metals—one a good electrical conductor and the other 
very hard. The alloy has a hardness of 225, Brinnell, as 
compared with 82 for hard copper and 30 for soft copper. 
The compressive strength of the copper-tungsten is 208,- 
000 Ib. per sq. in. as against 58,000 Ib. per sq. in. for hard 
copper. The tensile strength is 56,350 Ib. per sq. in., 
compared with 30,000 lb. for soft copper and 50,000 to 
70,000 Ib. for hard drawn copper. 

Copper-tungsten does not anneal at red heat. Thus 
there is no soft surface metal to roll or mushroom when 
used in resistance welding. It has not been found neces- 
sary to form the entire electrode point or die of copper- 
tungsten, but rather to use inserts of this alloy by any one 
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of a number of methods, such as forcing an-oversized piece 
in a hole in the die, brazing a block in the wearing surface 
or placing pieces in a mold and casting the die around 
them. The remainder of the die is made of copper as 
before. 

In view of the higher first cost of copper-tungsten, its 
chief value is expected to be in special applications. It is 
particularly adapted for use under severe conditions where 
copper will not stand up. The durability of the new alloy 
is shown by a recent test, where the number of welds 
made with one dressing of a copper die averaged ten, 
while the first test using copper-tungsten inserts gave 
more than 1,000 welds with the die still in good condition 
at the end of the test. Other tests showed better results. 
It is therefore expected that the cost of changing the old 
copper electrodes and redressing them will more than pay 
for the larger first expenditure for copper-tungsten. 

The material has been given the trade name Elkonite 
and will be manufactured and sold exclusively by the 
Elkon Works, Inc., Weehawken, N. J., of P. R. Mallory 


& Company. 


New magneto drive for 


NEW form of magneto drive has recently been 
developed by the Electric Tachometer Company, 
Philadelphia, Pa., in conjunction with the West- 

inghouse Electric and Manufacturing Company, Wilmer- 

















Simplicity and ease of installation are claimed for this magneto 
drive 


ding, Pa., for the application of electric speed indicators to 
locomotives. This new drive permits the installation of 
an electric tachometer outfit in a few minutes, and elimi- 
nates the use of special gears, pulleys or belts. 
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Copper Tungsten electrode for electric welding 


locomotive tachometer 


The outstanding feature of the new design is the method 
of driving the magneto from the locomotive wheel and 
the fact that this speed indicator operates independent of 
all other apparatus whereas: previous designs were essen- 
tially attachments for use with train control. It has for- 
merly been necessary to use special gears or a belt for this 
type of drive. The new drive eliminates the use of special 
attachments and also eliminates the possibility of lost mo- 
tion in a slipping belt. It can be attached to any loco- 
motive by the use of ordinary hand tools. The outfit is 
complete in itself. 


The magneto is mounted with the shaft vertical on the 
framework above or adjacent to one of the leading wheels 
on the locomotive. A small gear box is attached to the 
end of the locomotive axle, outside of the wheel. Only 
three small tapped holes in the axle are necessary for 
mounting. A short length of flexible shaft connects the 
gear box to the magneto. The gear box contains a pair 
of bevel gears. One of these is attached to the locomotive 
axle and the other is mounted in a housing which is free 
to revolve around the first bevel gear as a center. The 
flexible shaft is attached to the second bevel gear and pre- 
vents actual rotation of the housing, although a small 
amount of motion is permissible. In action, the housing 
remains stationary and the gears revolve, transmitting 
motion through an angle of 90 deg. to the flexible shaft 
and magneto. This construction reduces the transmission 
problem to its simplest form and takes care of all move- 
ments of the locootive wheels with respect to the locomo- 
tive frame. It allows the magneto to be rigidly mounted, 
as its heavy construction requires, and at the same time 
provides a positive drive which is independent of various 
wheel positions. 


Tue ILittNors CENTRAL has ordered 50 2-8-4 type locomotives 
from the Lima Locomotive Works. These are duplicates of the 
Lima A-1 locomotive and will have 28 in. by 30 in. cylinders, 63 
in. diameter driving wheels, 240 lb. boiler pressure. They will 
have a booster-equipped four-wheel articulated trailer truck, 
which makes possible one hundred square feet of grate area. 
The approximate total weight of one of these engines in working 


order will be 385,000 Ib. 
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Pacific 
{non-stop run 


Missouri freight train makes 162-mile 


What is believed td,be a world record for a non-stop trip by 
a heavy tonnage freight’ttrain was made by the Missouri Pacific 
on May. 3; When Train No. 68 left Kansas City, Mo., at 5:20 
p. m. with engine 1498, a stoker-fired coal-burning locomotive, 
in charge; of Conductor J. W. Rutledge and Engineman W. W. 
Young, #yith Dispatcher J. T. Neal at the key. This train, 
with 57*loads, 2,455 tons, arrived at Jefferson City, Mo., 162 
miles from Kansas City, at 11:15 p. m., making the run in 5 hr. 
55 min. without making a stop in the entire distance. An 
auxiliary tank holding 10,000 gal. of water was provided to 
avoid the necessity of stopping for water, while the one tank 
of coal taken at Kansas City was sufficient to take the train 
through. Similar tanks are being used on other freight trains in 
this district to avoid the necessity of stopping for water. 


Equipment installed 


Class I railroads in April placed in service 10,617 freight cars, 
according to reports filed with the Car Service Division of the 
American Railway Association. This brought the total number 
of cars placed in service this year to 31,980, as compared with 
57,926 during the corresponding period last year and 46,421 dur- 
ing the same period in 1924. Of the cars now reported 5,791 
were box cars, 3,541 coal and 855 refrigerator. 

Freight cars on order on May 1 totaled 48,762, compared with 
43,301 on the same date last year and 68,019 on the same date in 
1924. These included 21,259 box, 19,987 coal and 5,230 refrigera- 
tor cars. Class I railroads during April also installed in service 
189 locomotives, which brought the total number placed in service 
up to 759. During the first four months last year 601 locomo- 
tives were installed in service and during the same period in 
1924 there were 758. Locomotives on order on May 1 this year 
amounted to 654 compared with 340-on the same date last year 
and 552 on the same date two years ago. 

These figures as to freight cars and locomotives include new 
and leased equipment. 


Safety program for July 


L. G. Bentley, chairman of the committee on education of the 
Safety Section of the American Railway Association, in circular 
No. 127, has issued the program to be followed during the month 
of July in the general campaign to reduce by 35 per cent, before 
the year 1931, the total number of casualties to railroad em- 
ployees, as compared with 1924. His text is taken from the 
first paragraph of the “general notice” of the standard code of 
train rules: “SAFETY IS OF THE FIRST IMPORTANCE IN THE DIS- 
CHARGE OF DUTY”; a reminder that this subject was prominent in 
railroad life long before the beginning of the modern “safety- 
first” movement. Circular 127 deals with the necessity for rules; 
with the selection and training of new employees, and hints as 
to how to deal with violations of rules. The following points 
are set forth as the qualifications which should be sought in a 
workman when looking for candidates for a foremanship: 

1—A conscientious desire for a administration. 

2—Ability to win the regard and respect of subordinates. 

3—Knowledge of the business to be supervised. 

4—Ability to systematize. 

5—Vision for development. 


sate 


Switchers give thirty days continuous service 


Four locomotives of the Terminal Railroad Association of 
St. Louis, during a recent test, were kept in continuous service 
for a period of 30 days without having any of the fires cleaned. 





These locomotives, equipped with Hulson grates, were assigned 
to heavy transfer service, being handled by regular crews on 
three shifts. At no time were the fires cleaned, their condition 
being kept good by shaking the grates regularly, at intervals 
depending upon the amount of fuel burned. Ash pans were 
dumped every eight hours, at the time of changing crews. At 
the end of the 30-day test period, the fires were in good con- 
dition and apparently could have been continued indefinitely but 
for the necessity of dumping to permit boiler washing. This 
test showed a large saving in fuel, as it is estimated that every 
time a fire is cleaned, about 500 Ib. of coal is required to restore 
normalcy; formerly 16 hours was the average time between fire- 
cleaning periods. In a large system of busy terminals like St. 
Louis, having 200 switching locomotives, continuous service 
throughout the 24-hour period is essential, and there is no inter- 
mission in which repairs or service requirements may be per- 
formed as in road service. 


Pennsylvania places orders for locomotives and 
dining cars at its Altoona works 


The Pennsylvania Railroad, as part of its equipment program 
for 1926, has placed orders at its Altoona works for 60 six-wheel 
medium weight switching locomotives, known as class B6sb, for 
general service, and 24, 70-ft. all-steel dining cars of the latest 
type, class D78b. 

These are in addition to orders recently placed with outside 
builders for 200 road locomotives for express passenger or fast 
freight service, and 234 all-steel passenger train cars of various 
classes. 

The class B6sb locomotive has cylinders 22 in. diameter with 
24 in. stroke. The driving wheels are 56 in. diameter. Includ- 
ing tender, the weight in working order is 305,300 lb. 

The class D78&b dining cars are of the same general plan as 
the ten diners which have just been completed. A number of 
different interior decorative designs and color schemes will be 
specially prepared for some of these cars, while in others the 
distinctive interior designs employed in the cars recently put 
into service will be repeated. 


Consumption of babbitt metal 


The Department of Commerce announces a total apparent con- 
sumption of babbitt- metal, based on reports received from 27 
firms, as 5,229,199 Ib. in April, as compared with 5,860,543 Ib. in 
March and 5,126,416 in April, 1925. This consumption is cal- 
culated from sales by manufacturers and consumption by those 
firms, among which are several important railroad systems, who 
consume their own production. In the following table the sales 
of babbitt metal are shown separately from the consumption in 
the producing plants: 











Total apparent Sales Consumption 

1925 consumption by manufacturers by producers 
Se, ae 5,683,183 4,620,815 1,062,368 
eee 5,164,619 4,103,340 1,061,279 
reer 5,644,288 4,395,901 1,248,387 
ra ere Se 5,126,416 3,928,136 1,198,280 
a arr 5,081,668 4,189,558 892,110 
GINS ha rials caine eis 5,074,966 4,085,125 989,841 
PEP aaes Greist seu sibcicene 5,184,196 3,694,386 1,489,810 
1 ree re 5,441,823 4,068,706 1,373,117 
WOMOMIDET. 6:5 o:0:0:0:4-0:8 4,621,033 3,579,780 1,041,253 
2 ee 5.550,247 4,169,870 1,380,377 
NOVEMBET «.<.0.6 0:06:00: 4,954,683 3,534,026 1,420,657 
DIGCCNTDERS 6.5/0.04:0:05040 4,878,806 3,910,160 968,646 
PRS ai5)0 case eiece 62,405,928 48,279,803 14,126,125 

1926 

CS ee 5,152,694 3,708,383 1,444,311 
ON, Se 5,139,952 3,867,710 1,272.242 
ea a Fe 5,260,543 4,852,805 1,007,738 
Rae ee 5,229,199 3,817,253 1,411,946 
Total (4 mos.). 21,382,388 16,246,151 5,136,237 
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Meetings and Conventions 


Twenty-fifth anniversary of Car Foremen’s 
Association 


The meeting of the Chief Interchange Car Inspectors’ and 
Car Foremen’s Association of America, to be held at the Hotel 
Sherman, Chicago, September 21, 22 and 23, will be the twenty- 
fifth anniversary of the association, and plans are being made by 
the Executive Committee to make it the largest ever held. Many 
prominent speakers will be on the program, and a_ special 
souvenir booklet, giving a complete record of the association 
from its inception in 1901 to date, with a complete list of the 
membership, will be printed for the occasion. 


The following list gives names of secretaries, dates of neat or regular 
meetings and places of meeting of mechanical associations and railroad clubs. 


Arr-BRAKE AssociaTIon.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
AssociaTIon.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN Rartway Associ1aTIon, Division V.—MECHANICAL.—V. R. Haw- 

thorne, 431 South Dearborn St., Chicago. 
Division V.—EoQuiIPpMENT PAINTING SEcTION.—V. R. Hawthorne, 
Chicago. Next meeting September 21-23. 


Division VI.—PuRCHASES AND StToREs.—W. J. Farrell, 30 Vesey 
St., New York. 

\MERICAN RartLway Toot ForEMEN’s AssocraTIon.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention September 1-3, Hotel 
Sherman, Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 


[hirty-ninth St., New York. Railroad Divisic n, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
Ne 


w York. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Annual convention September 20-24, Muni- 
cipal Pier, Chicago. 

\MERICAN SOCIETY FOR TESTING MaTeErtats.—C. L. Warwick, 1315 Spruce 


St., Philadelphia, Pa. 
As ,TION OF RarILWay ELECTRICAL ENGINEERS.—Joseph A. Andrucetti, 
Cc. & N. W., Room 411, C. & N. W. Station, Chicago, Jil. Annual 
eeting October 27-30, Chicage. 


MINGHAM CAR FoREMEN AND Car INspPectors’ Association.—P. H. 
Gillean, 715 South Eightieth Place, Birmingham, Ala. Meeting sec- 
Monday in each month at Birmingham Y. M. C. A. Building. 


\N Rattway Crus.—C. R. Crook, 129 Charron St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
nd August, at Windsor Hotel, Montreal, Que. 
( FOREMEN’sS ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting seccnd Monday in month, except June, July 
nd August, Great Northern Hotel, Chicago, III. 
Giger, 721 North 23rd 


ForEMEN’s Association oF St. Louis.—R. E. 
St., E. St. Louis, Ill. Meetings, first Tuesday in month, except 


June, July and August, at the American Hotel Annex, St. Louis. 
FOREMEN’s CLusB oF Los ANGELES.—J. W. Krause, 514 East Eighth 

St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club Building, Los Angeles, Cal. 
1 Rartway Crius.—H. D. Vought, 26 Cortlandt St., New York, 
N. Y. Regular meetings, second Thursday each month, except June, 
July and August. Hotel Statler, Buffalo, N. Y. 

EF INTERCHANGE Car INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION.— 
\. S. Sternberg, Belt Railway. Clearing Station, Chicago. Con- 
vention September 21, 22 and 23. Hotel Sherman, Chicago. 

NNATI RatLway CLus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings, second Tuesday, February, May, Septem- 
ber and November. 

anD STEAM RaiLway Crius.—F. L. Frericks, 14416 Adler Ave., 
leveland, Ohio. Meetings first Monday each month except July, 

August and September, at Hotel Hollenden, East Sixth and Supe- 
rior Ave., Clevéland, Ohio. 

NATIONAL RarLtroap Master BLACKSMITHS’ AssocIaTION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
convention August 17-19, Hotel Winton, Cleveland, Ohio. 

TERNATIONAL RatLway Fuewt AssociaTion.—J. B. Hutchinson, 
Capitol Ave., Omaha, Neb. 

TERNATIONAL RatLway GENERAL 


1809 


ForREMEN’s AsSSOCIATION.—William 


Hall, 1061 W. Wabash Ave., Winona, Minn. 
Master BorLeERMAKERS’ AssociaTion.—Harry D. Vought, 26 Cortlandt 
St., New York. 


w ENGLAND RaiLtroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., 


Boston, Mass. Regular meeting second Tuesday in month, except 
June, July, August and September. Copley-Plaza Hotel, Boston, 
Mass. 


YorK RaiLtroap CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

1c Rarrway CLus.—W. S. Wollner, 64 Pine St., San 

Cal. Regular meetings, second Thursday of each 

Francisco and Oakland, Cal., alternately. 

ay CLuB OF GREENVILLE.—F. D. Castor, clerk, maintenance of way 

department, Bessemer & Lake Erie, Greenville, Pa. Meeting last 

Friday of each month except June, July and August. 

vay CLuB or PitrsBurGH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Louris Ratrway Crus.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings, second Friday in each month, except June, 
July and August. 

UTHEASTERN CARMEN’S INTERCHANGE AssocriaTION.—J. E. Rubley, South- 
ern Railway Shops, Atlanta, Ga. 

xas Car FoREMEN’s AssocraTion.—A,. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings, first Tuesday in each month. 
Terminal Hotel Bldg., Fort Worth, Tex. 

AVELING ENGINEERS’ AssoctaT1Ion.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting September 14-17, Hotel 


Sherman, Chicago. 
Crandall, 226 W. Jackson Blvd., 


Francisco, 
month in San 


LW 


STERN Rattway Crius.—Bruce V._ , 
Chicago. Regular meetings, third Monday in each month, except 
June, July and August. 
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Supply Trade Notes 








FE. Theodore Sproull, assistant to the president of the Trum- 
bull Steel Company, Warren, Ohio, has resigned. 


The American Hoist & Derrick Company plans the construc- 
tion of a one-story machine shop at St. Paul, Minn. 


The Minwax Company, Inc., has removed its office from 10 
East Huron street to 230 East Ohio street, Chicago. 


H. C. McClary, vice-president of the Fairbanks Morse Com- 
pany from 1907 to 1917, died at Evanston, Ill., on May 30. 


Eagle-Picher Lead Company has moved its Chicago office 
from 208 South La Salle street to 134 North La Salle street. 


Delbert C. Davis and Charles L. Kenyon have been appointed 
assistant treasurers of the General Electric Company, Schenec- 
tady, N. Y. 


The American Steel Foundries, Chicago, has removed its St. 
Louis, Mo., office from 729 Frisco building to 1717 Railway 
Exchange building. 


The Timken Roller Bearing Company will spend $1,500,000 
to expand its Canton, Ohio, plant including enlarged laboratory 
and research facilities. 


The Sullivan Machinery Company has moved its northwestern 
sales office from the Hutton building, Spokane, Wash., to 120 
South Lincoln street. 


The American Steel & Wire Company has opened a district 
office for Oklahoma and Kansas at 217 Atlas Life building, 
Tulsa, Okla., in charge of George F. Bell. 


D. A. Corey, vice-president of S. F. Bowser & Co., Fort 
Wayne, Ind., has resigned. R. E. Lounsbury has been appointed 
industrial sales engineer, with headquarters at Albany, N. Y. 


L. Gerald Firth has been appointed general manager, and 
R. S. Stevick works manager of the Firth-Sterling Steel Com- 
pany, McKeesport, Pa. Mr. Firth was formerly works manager 
and Mr. Stevick his assistant. 


The Chicago Steel Tank Company has leased 213,000 sq. ft. 
of ground with option to purchase at 6600 South Narragansett 
avenue, Chicago, on which it plans the erection of a plant which 
will be ready for occupancy in the fall. 


Redmond F. Kernan has resigned as an officer and director 
of the Regan Safety Devices Company, Inc., New York, and 
Joseph Beaumont, vice-president and sales manager, has been 
elected director to fill the unexpired term. 


W. H. Haile, district manager of the National Carbon Com- 
pany, with headquarters at Pittsburgh, Pa., has been appointed 
manager of the railway sales division of the National Carbon 
Company, Inc., and the Prest-O-Lite Company, Inc., with head- 
quarters at Cleveland, Ohio. 


L. G. Plant has been appointed sales agent for special appli- 
cations of coal, ash and sand handling equipment of the Ogle 
Construction Company, Chicago, Ill. Mr. Plant will continue 
also to represent the Locomotive Terminal Improvement Com- 
pany as general sales agent for the direct-steaming system. 


The Union Asbestos & Rubber Company has completed a new 
plant at Cicero, IIl., to manufacture a large variety of asbestos 
products bearing the Unarco trade mark. The plant covers a 
ground area of 175,000 sq. ft., with a factory floor space of over 
100,000 sq. ft., exclusive of 20,000 sq. ft. of warehouse space. 


Francis T. West, who has been the western manager of the 
Watson-Stillman Company, with headquarters in Chicago, for 
the past 25 years, has retired and has been succeeded by J. F. 
Coyne, with offices at 549 West Washington boulevard, Chicago, 
Ill. Associated with Mr. Coyne in the handling of the hydraulic 
machinery and accessory lines of the Watson-Stillman Company 
are James T. Lee and John O. Clark. 
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Lawrence A. Luther, for seven years with the Delaware, 
Lackawanna & Western, has joined the Ingersoll-Rand organ- 
ization, having reported to the Chicago office on May 10. He 
will look after the servicing of Ingersoll-Rand pneumatic tie 
tamper equipment in use by the railroads of the middle-western 
territory. 


Charles Leslie Rise, assistant works manager at the Hawthorne 
Works of the Western Electric Company, has been appointed 
works manager of the Hawthorne works, Chicago, in charge 
of all its manufacturing functions there. S. S. Holmes is now 
assistant works manager. Mr. Rice succeeds to the position 
formerly held by G. C. Stoll. 


H. Allen Faust, Philadelphia, Pa., who has been covering the 
state of Pennsylvania, including the Philadelphia district and 
southern New Jersey, as salesman of brass pipe and tubular 
plumbing goods for the Bridgeport Brass Company, Bridgeport, 
Conn., has had his territory increased by the addition of Mary- 
land, West Virginia and Washington, D. C. 


Thomas QO’Malley, president of the O’Malley-Beare Valve 
Company, Chicago, whose sudden death from heart failure 
occurred on May 14, was born in Jackson, Tenn., on October 
12, 1875. He _ entered 
railway service as a call 
boy for the Illinois Cen- 
tral at Jackson, Tenn., 
in 1885, and in 1887, at 
the age of 12, he was 
appointed an _ operator, 
which position he held 
until 1903 when he was 
appointed dispatcher at 
Fulton, Ky. He _ held 
the latter position until 
1909 when he was pro- 
moted to trainmaster of 
the Birmingham district 
of the Illinois Central, 
with headquarters at 
Jackson, Tenn., which 
position he held until 
1910 when he resigned 
to become vice-president 
of the O’Malley-Beare 
Valve Company which 
he and his brother, Edward O’Malley, organized. He held 
the position of vice-president until March 17, 1926, when he 
was elected president. 





Thomas O’Malley 


The Cecil R. Lambert Company, Inc., Detroit, Mich., special- 
ists in the design, manufacture and installation of conveying 
and handling equipment, in order to identify its products and 
service with its name, has changed the latter to Mechanical 
Handling Systems, Inc. The company’s facilities for service 
are being materially increased by additions to its plant and 
personnel, but there is no change in ownership, management or 
executive staff. 


The draft gear activities of the Westinghouse Air Brake 
Company have been taken over by the Westinghouse Friction 
Draft Gear Company, with sales headquarters at Room 913, 
Peoples Gas building, Chicago. H. B. Gardner, formerly a 
representative of the Westinghouse Air Brake Company, with 
headquarters at New York, has been appointed general sales 
manager of the Westinghouse Friction Draft Gear Company, 
with headquarters at Chicago. 


Francis Hodgkinson, for many years chief engineer of the 
South Philadelphia Works, Westinghouse Electric & Manufac- 
turing Company, has been appointed consulting mechanical 
engineer for the organization as a whole. The position of chief 
engineer of the South Philadelphia Works has been discontinued. 
A. D. Hunt has been appointed manager of engineering, a newly 
created position. He has for many years been a member of the 
engineering staffs of the Westinghouse organization, headquarters 
of which is located at Wilmerding, Pa. 


The Jos. W. Hays Corporation, Michigan City, Ind., manu- 
facturers of draft gages, flue gas analyzers, COz recorders, and 
other combustion instructions, has changed its name to the Hays 
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Corporation. Jos. W. Hays, who founded the business in 1907, 
has disposed of his entire holdings in the company in order to 
devote all of his time to his practice as a consulting engineer. 
Philip T. Sprague, the new president, was for a number of 
years vice-president and general manager of the Jos. W. Hays 
Corporation. 


The Graybar Electric Company has signed a contract leasing 
the entire fifteenth floor of the proposed large office building to 
be located adjacent to the Grand Central Terminal, facing 
Lexington avenue and situated between Forty-third and Forty- 
fourth streets, New York. The new structure is known as 
the Graybar building, taking its name from the Graybar Electric 
Company. The building occupies over an acre and a half of 
ground. The Buffalo, N. Y., branch office of this company has 
been moved from 709 Main street to 77-79 Swan street. 


G. W. Curtis, industrial equipment engineer of the Timken 
Roller Bearing Service & Sales Company, has been promoted 
to district manager of sales, Industrial division, with headquar- 
ters at Milwaukee, Wis., and will be succeeded by S. M. Weck- 
stein. G. W. Richards and A. R. Spicacci have been appointed 
assistant industrial equipment engineers. H. E. Gilmore, repre- 
sentative of the Timken Roller Bearing Service & Sales Com- 
pany, with headquarters in Chicago, has been appointed manager 
of the St. Louis branch. The Omaha branch office of this 
company has been moved from 2524 Farnum street to 2240 
Douglas street. The Los Angeles branch has been moved from 
1241 South Hope street to 1361 South Figueroa street. 


Richard R. Harris has been appointed general manager of 
sales of the Pittsburgh Steel Company, Pittsburgh, Pa., and 
subsidiary companies which include the Pittsburgh Steel Products 
Company and the National Steel Fabric Company. Mr. Harris 
has been general manager of sales of the Pittsburgh Steel 
Products Company for about twenty years. George W. Jones, 
who has been assistant general manager of sales of the Pitts- 
burgh Steel Company, has been appointed manager of sales, 
succeeding John F. Hazen, resigned. Charles F. Palmer, who 
has been manager of the Chicago office of the Pittsburgh Steel 
Products Company, has been appointed manager of sales of this 
company, and Edward L. Benedict continues as vice-president 
and manager of the sales department of the National Steel Fabric 
Company. 


Lawrence K. Diffenderfer has resigned as secretary and 
treasurer of the Vanadium Corporation of America. Mr. Diffen- 
derfer has left the Vanadium Corporation of America to engage 
in special accounting, tax work, industrial plant and mine valua- 
tion, and work of that nature. He has been succeeded by Edgar 
R. Alpaugh. P. J. Gibbons, chief clerk of the Bridgeville plant 
of the Vanadian Corporation of America, has been elected assist- 
ant treasurer. J. A. Miller, Jr., general sales engineer, has 
become assistant general manager of sales, with headquarters in 
New York. H. T. Chandler, assistant to the president, formerly 
located in Detroit, has been transferred to the New York office, 
in the same capacity. C. N. Dawe, formerly with the Studebaker 
Corporation of America, at Detroit, has become manager of the 
automotive division, with headquarters in Detroit, and T. N. 
Bourke, district sales manager, has become assistant manager 
of the automotive division, with headquarters in Detroit. 


The Baldwin Locomotive Works has acquired a majority 
interest in the Midvale Company. The purchase was on a cash 
basis and no financing will be required. The Midvale Company 
owns the Nicetown plant, in Philadelphia, Pa., which was not 
included in the sale several years ago, of the Midvale Steel & 
Ordnance Company to the Bethlehem Steel Corporation. The 
Nicetown plant manufactures structural steel, ordnance, loco- 
motive forgings, steel tired wheels and other iron and steel 
products. The Midvale Company’s business will be continued as 
usual and it will increase its line of products so as to fit in 
with the Baldwin organization. There will be no change in 
the management of the Midvale Company. Samuel M. Vauclain 


will continue as chairman of the board and Alva C. Dinkey 


as president. Acquisition of the company will involve no change 
in the Standard Wheel Works at Burnham, Pa., or in the 
development of the Baldwin plant at Eddystone. The Midvale 
Company owns the entire capital stock of the Midvale-Phila- 
delphia Company, operating warehouses in Cleveland, Chicago, 
San Francisco and Philadelphia. 
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Trade Publications 








HAND OVERHEAD CRANES.—Book No. 104, giving the dimen- 
sions of a few standard types of Morris hand overhead cranes 
and showing their use in various industries, has been issued by 
Herbert Morris, Inc., Buffalo, N. Y. 


ANTI-SLIP TREADS.—A leaflet descriptive of Feralun anti-slip 
treads and showing their structural application to several types 
of coach steps has been issued by the American Abrasive Metals 
Company, 50 Church street, New York. 


PNEUMATIC RIVETERS.—The Hanna Engineering Works, 1765 
Elston avenue, Chicago, has issued a bulletin descriptive of its 
pneumatic riveters and featuring the dependability of riveted 
steel for locomotives and cars, bridges, etc. 


MopuLATING VALVE.—A four-page illustrated folder descrip- 
tive of the Jenkins modulating radiator valve for one or two- 
pipe low pressure steam, vacuum and vapor heating has been 
issued by Jenkins Bros., 80 White street, New York. 


NICKEL CAST IRON.—Bulletins Nos. 201 and 202 describing the 


properties and applications of nickel and nickel-chromium cast 
iron and the improving of gray cast iron with nickel, respec- 
tively, have been issued by the International Nickel Company, 
67 Wall street, New York. 

\IR COMPRESSORS.—The Sullivan belt-driven, wafer valve air 
compressors, Class WG-6, single-stage, and Class WH-6, two- 
stage, are illustrated and described in the second edition of 
Bulletin No. 83-B which has been issued by the Sullivan 
Machinery Company, 122 South Michigan avenue, Chicago. 

TURRET LATHES.—Two booklets descriptive of the new Gisholt 


1 


full swing side carriage turret lathes have been issued by the 
Gisholt Machine Company, Madison, Wis. One booklet de- 
scribes the 3L and 4L lathe having a fixed center turret; the 
ther, the 3L and 4L machine having a cross feeding turret. 


WELDING AND CUTTING EQUIPMENT.—A miniature catalogue, 
No. 172C, of Milburn welding and cutting apparatus has been 
issued by the Alexander Milburn Company, 1416 West Balti- 
more street, Baltimore, Md. The catalogue contains 32 illus- 
trated pages and a list of a few representative users of the 

juipment. 

ELECTRIC PORTABLE HOISTS.—The Sullivan Machinery Com- 
pany, 122 South Michigan avenue, Chicago, has issued Bulletin 
No. 76-G descriptive of the HE and HE-2 single drum, and 
the HDE double drum electric portable hoists which are de- 


S 


ened for use where electric wires are strung to the work to 
ye done, or when air power is not available. 


TRANSFORMERS.—The Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has issued a four page leaflet, 
L. 20288, descriptive of the application, construction and dis- 
tinctive features of its new shovel type transformers which are 
designed with leak proof bushings and tanks. Several illustra- 
tions and a tabulation of outline dimensions are also given in 
this leaflet. 


DIESEL ENGINES.—Three bulletins descriptive of Diesel engines 
have been issued by Fairbanks-Morse & Co., Chicago. Bulletin 
No. 1010 describes the economy of Diesel engine power; Bulletin 
No. 1020 gives a comparison of Diesel engine principles, and 
Bulletin No. 1031 describes the construction and operation of 
the Type Y, Style VA, oil engine. Each of the bulletins is 
ttractively arranged and well illustrated. 


VERTICAL TURRET LATHE.—Specifications for the 54-in. New 
Era type of vertical turret lathe, having one swivel turret head 
ind one non-swiveling side turret head, are given in Circular 
'T—3-54 which has just been issued by the Bullard Machine 
fool Company, Bridgeport, Conn. This circular announces 
everal changes and improvements which affect also the com- 
lete line of vertical turret lathes manufactured by the Bullard 

mpany. 


M-R-C THRUST BEARINGS.—Dimensions, load ratings and price 
ists covering M-R-C thrust bearings are given in a 36-page 
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catalogue which has been issued by the Marlin-Rockwell Cor- 
poration, Jamestown, N. Y. These bearings are made single- 
acting or double-acting to compensate for end thrust loads acting 
in either one or two directions. They-are designed to support 
end thrust loads only; that is, loads acting parallel to the axis 
of rotation. 


VALVES.—Valves suitable for almost any condition encountered 
in industries using water, air, steam, acids, oils, heavy liquids, oil 
residue, high hydraulic pressures, etc., are listed in catalogue No. 
33 issued by the Homestead Valve Manufacturing Company, 
Homestead, Pa. A complete line of plug type valves is shown, 
also several new products including the full round opening valve, 
the protected seat globe valve, the protected seat hydraulic 
operating valve, and the Homestead lubricated type valve. 


DiIRECT-INJECTION OIL ENGINES.—‘Direct injection oil engines 
for all purposes,” is the title of a new publication just issued by 
the Ingersoll-Rand Company, 11 Broadway, New York. The 
cover, which is printed in colors, illustrates the major title by 
portraying the Ingersoll-Rand oil engines as applied to railway, 
marine, powerhouse, industrial and building applications. The 
text matter consists of technical data and details of “PO” oil 
engines of 55, 110 and 150 b. hp. sizes and is profusely illustrated 
by illustrations of plant layouts, installation views, diagrams and 
engine details. 


SUPERHEATERS.—A brief story of 140 years’ progress in the 
development of the locomotive superheater is contained in a 
12-page booklet issued by the Superheater Company, 17 East 
Forty-second street, New York. The years reviewed in this 
story are 1786-1926, during the former year the first super- 
heater patent having been granted to Joseph Hateley. A few 
facts about Elesco superheaters, feedwater heaters, exhaust 
steam injectors and the superheater unit reclaiming service 
offered by the Superheater Company are given in a 20-page 
brochure entitled “Elesco and the Railroads.” 


THREE-CYLINDER LOCOMOTIVES.—The American Locomotive 
Company, 30 Church street, New York, has issued Bulletin 
No. 2003 illustrating and giving the principal dimensions, 
weights and proportions of a number of Alco three cylinder 
locomotives, among which are the Union Pacific and the Over- 
land types built for the Union Pacific, the Southern Pacific 
type built for the Southern Pacific, the Lehigh Valley type 
built for the Lehigh Valley, and the Mohawk type built for 
the New York Central Lines. The bulletin also contains the 
paper on the Alco three-cylinder locomotive by J. G. Blunt 
before the Chicago section of the American Society of Mechani- 
cal Engineers. 


PNEUMATIC TOOLS.—Under the title of “Pneumatic Tool Pocket 
List for Railway Shops,” the Ingersoll-Rand Company, 11 Broad- 
way, New York, has recently issued a catalogue listing various 
pneumatic tools which it manufactures that are applicable to 
railway uses. The catalogue section includes the usual specifica- 
tion data, covering drills of various types and sizes, grinders, 
hammers, sand rammers, and motor hoists, as well as sketches 
and dimensions of a large number of rivet sets, chisels, etc. The 
book is more than a catalogue, however, in that it contains 145 
illustrations from photographs showing the use of the various 
tools in actual operation on railroad jobs and thereby giving 
considerable information as to the sizes and types of tools 
preferable for many different classes of work. The book is 
substantially bound in a leather substitute. 


LocoMOTIVE FEEDWATER HEATER.—Graphical charts for the 
computation of heat recovery and exhaust steam condensed and 
returned to the boiler with open-type feedwater heater opera- 
tion are contained in the attractive 28-page bulletin, No. BK- 
1607-D, which has just been issued by the Worthington Pump 
& Machinery Corporation, 115 Broadway, New York. Follow- 
ing an outline of the advantages and economies to be gained 
through the use of the open-type heater, the construction, appli- 
cation and operation of the Type BL feedwater heater are 
described, the course of steam and water through the equipment 
being shown in a colored diagramatic view. Considerable space 
is devoted to locomotive photographs showing installations 
throughout the United States and Europe, and the technical 
side of feedwater heating is dealt with to some extent in the 
appendices in the second half of the book. 





















































Personal Mention 








General 


C. M. Kirxksy, special representative to the general superin- 
tendent of motive power of the Chicago, Milwaukee & St. Paul, 
has resigned to become mechanical engineer of the Missouri- 
Kansas-Texas, with headquarters at Parsons, Kans. 


G. A. MILLER, superintendent motive power and machinery 
of the Florida East Coast, with headquarters at St. Augustine, 
Fla., who recently made application for retirement, has been 
assigned to special duties relating to the completion of the Miller 
shops at St. Augustine, with the title of superintendent motive 
power and machinery, retired, pending formal retirement. 


Irvinc C. BLODGETT 
has been appointed as- 
sistant to the mechanical 
_superintendent of the 
Boston & Maine, with 
headquarters at Boston, 
Mass. Mr. Blodgett was 
born on November 10, 
1883, at Saratoga 
Springs, N. Y., and was 
educated in the Saratoga 
Springs High School. 
He entered railway ser- 
vice in May, 1901, as a 
fireman on the Boston & 
Maine, and in 1905 he 
was promoted to engine- 
man. In 1916 Mr. Blod- 
gett was appointed road 
foreman of engines, 
which position he was 
holding at the time oi 
his recent appointment 
as assistant to the mechanical superintendent of the Boston & 
Maine. 





I. C. Blodgett 


Frank S. Rospins, whose appointment as superintendent of 
motive power and machinery of the Florida East Coast, 
with headquarters at St. Augustine, Fla., was announced 
in the June Railway Mechanical Engineer, was educated in 
the public schools, the Newark Technical School (at night) 
and at Purdue University. Mr. Robbins entered the service of 
the Pennsylvania in 1900, and until 1907 was consecutively 
machinist apprentice and special apprentice at the Altoona shops. 
In 1907 he became inspector in the locomotive testing plant. 
During 1908 he was in the service of the Berwind White Coal 
Mining Company as Porto Rico Fuel Demonstrator, and then 
he returned to the Pennsylvania as assistant general foreman. 
In 1910 he became assistant road foreman of engines, and in 
1912, assistant master mechanic. During the war he was for 
a time a captain in the engineers, was then with the Railway 
Transportation Corps, A. E. F., France, and later became super- 
intendent of motive power of the 16th and 20th Grand divisions 
respectively, and in 1918 became a major in the engineers. He 
returned to the Pennsylvania again in 1919 as assistant engineer 
of equipment in the general office. Mr. Robbins then became 
master mechanic at the Pittsburgh Terminal. From 1921 to 
1922 he was in China as mechanical advisor to the Inter-allied 
Technical Board of the Chinese Eastern Railway. In 1922 he 
entered the service of the Pittsburgh Testing Laboratory as 
railway representative and district manager of the Philadelphia 
office, which position he was holding at the time of his recent 
appointment as superintendent of motive power and machinery 
of the Florida East Coast. 


Master Mechanics and Road Foremen 


D. C. Rei has been appointed master mechanic of the Indiana 
Harbor Belt, with headquarters at Chicago. 
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JOHN T. NEWKIRK, assistant road foreman of engines of the 
Baltimore division of the Pennsylvania, has been appointed road 
foreman of engines of the Delaware division. 


ARTHUR L. FILLMorE has been appointed master mechanic of 
the Winnipeg Division of the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Thief River Falls, Minn. 


C. H. Womack has been appointed road foreman of engines. 
of the Ashland Division of the Chesapeake & Ohio, with head- 
quarters at Ashland, Ky., succeeding G. H. Saunders, resigned. 


J. G. Perry has been appointed road foreman of engines of 
the Logan Coal Sub-divisions of the Chesapeake & Ohio, with 
headquarters at Peach Creek, W. Va., succeeding C. H. Womack. 


Witit1AM F. BuscuHer has been appointed general master 
mechanic of the Minneapolis, St. Paul & Sault Ste. Marie, with 
headquarters at Shoreham, Minn., succeeding Louis Ernest, 
deceased. 


Cuartes A. Bavers has been appointed master mechanic of 
the Gladstone Division of the Minneapolis, St. Paul & Sault 
Ste. Marie, with headquarters at Gladstone, Mich., succeeding 
A. C. Peterson. 


F. W. Gratiot, road foreman of engines of the Eastern di- 
vision of the Missouri Pacific, with headquarters at Jefferson 
City, Mo., has been transferred to the White River division, 
with headquarters at Aurora, Mo. 


Car Department 


W. J. Harris has been promoted to car foreman of the Cana~ 
dian Pacific, with headquarters at Farnham, Que. 


C. A. Murpock has been promoted to car foreman of the 
Canadian Pacific, with headquarters at Newport, Que. 


Witi1AM M. NELson has been promoted to supervisor of air 
brakes of the Buffalo, Rochester & Pittsburgh, with headquar- 
ters at DuBois, Pa., succeeding Harry Sneck, deceased. 


T. E. Forster, assistant car foreman of the Southern Pacific 
Lines at Yoakum, Tex., has been appointed freight car foreman 
of the International Great Northern, with headquarters at 
Palestine, Tex. 


H. E. Reuscu has been appointed division car foreman of 
the Central of New Jersey, with headquarters at Ashley, Pa. 
Mr. Reusch’s jurisdiction extends over the L. & S. division, 
including Phillipsburg, N. J. 


Purchases and Stores 


F. V. JAMEs has been appointed storekeeper of the Chesapeake 
& Ohio, with headquarters at Charlottesville, Va. 


T. C. SypNor has been appointed storekeeper of the Chesa- 
peake & Ohio, with headquarters at Ronceverte, W. Va. 


R. E. Martuts has been appointed general storekeeper of the 
Missouri & North Arkansas to succeed L. Frost, who has 
resigned. 

T. J. Frrer has been appointed purchasing agent of the Ann 


Arbor and Manistique & Lake Superior, with headquarters at 
St. Louis, Mo. 


K. P. Cuinwn has been appointed assistant general storekeeper 
of the Southern Pacific Lines in Texas and Louisiana, with 
headquarters at Houston, Tex. 


A. C. Simmons, who has been acting purchasing agent of 
the Chicago Great Western, with headquarters at Chicago, has 
been appointed purchasing agent. 


Obituary 


Louts ERNEST, general master mechanic of the Minneapolis, 
St. Paul & Sault Ste. Marie, died in Minneapolis, Minn., on 
May 24, after a short illness. 


Harry SNECK, supervisor of air brakes of the Buffalo, Roch- 
ester & Pittsburgh, with headquarters at DuBois, Pa., died on 
May 16, after a brief illness. 










1! 


wc 
va 
the 
pa: 
ch: 
the 
roz 
bec 


bri 
the 
tio 
low 


wa 
sul 
hot 


